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A Type RN-100 “Stikon" tem))erature transducer, 
made by the RdP Gorp. Hudson, N.H., is being tested 
here on a Visicorder Oscillograph. 

The transducer is immersed in an ice bath and then 
in boiling water. If the tiny nickel grid is not adequately 
bonded to its rubber carrier matrix, the temperatime 
response to the cold /hot bath is seriously changed. The 
Visicorder Oscillograph record shows that the RdF trans- 
ducer under test had a proper grid-to-matrix bond be- 
cause it met the specified time response to tempera- 
ture change. 

In countless applications, Visicorder Oscillographs 
can directly record up to 36 channels at frequencies 
from DC to 5000 cps. 


The Visicorder Oscillograph records transducer response 
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Special test facilities developed by Vickers Research 
and Development teams are used to evaluate nozzle 
designs, fuels, controls, instrumentation, etc. This 
setup is used in hypcrgolic bipropellant studies. 


CAPABILITY 

is spelled 

a-t-t-i-t-u-d-e 

c-o-n-t-r-o-l 

Selection of the optimum attitude control system for a 
particular missile or space vehicle requires special tech- 
nical skills, facilities for conducting the necessary test 
program, and knowledge solidly based on related experi- 
ence. All these are available “in quantity" at Vickers. 

Actual experience dates back to hot gas servo studies 
initiated in 1955 and now covers the additional areas of 
hydrogen peroxide-powered reaction control, hypergolic 
bipropellants and secondary injection systems using 
either liquid (freon), or hot gas bled from engine com- 
bustion chambers. 

The facilities and skills responsible for these develop- 
ments in attitude controls are available to you as a vital 
aid in solving the problems of space-flight orientation. 
For more details, write for Bulletin A-5264, and/or call 
the Vickers' Application Engineer in your area. He is a 
thoroughly experienced practitioner in the "Programed 
Power"* field. 



Space vehicle simulator used in development of altitude 
control systems weighs 2 tons, yet can be set in motion 
with a linger touch. Entire unit is supported on a 3-inch 
steel ball that floats on a hydrostatic bearing and is free 
to move in three planes: pitch, yaw and roll. 



SILICONE NEWS Irons Dow Corning 


How to keep a rocket ready 



Silicone rubber blanket 
keeps rocket fuel 
at constant temperature 

Keeping the solid fuel of the NASA Scout launch 
vehicle at approximately 80 F required a heating 
blanket that meets two major design requirements. 
First, the blanket must be flexible for easy installa- 
tion and handling. Equally as important, it must 
operate in any kind of weather. 

These design features require the blanket manufac- 
turer to choose materials with care. The matrix Ynust 
be elastomeric and heat resistant. Since the heat- 
ing energy is electrical, the blanket material must 
have electrical insulating qualities, too. 

Silastic®, the Dow Corning silicone rubber was 
selected. No loss of flexibility or mechanical dam- 
age by temperatures from —130 to 500 F, moisture 
resistance and good electrical insulating properties 
all combined to make Silastic the ideal elastomer 
for this unusual application. 

If you need gaskets, control cable, silo seals 
or other ground support equipment parts made 
from rubber, consider the chart of Silastic 
properties below. 


Effect of Heat Acinc on Typical Silastic Stock 



Dow Corning 


AEROSPACE CALENDAR 


Feb. 14-16— International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Feb. 15-17— Golden Gate Metals Confer- 
ence, American Society for Metals, Fair- 
mont Hotel. San Francisco, Calif. 

Feb. 19-21— Tracking St Command of Aero- 
space Vehicles. Institute of the Aerospace 
Sciences, San Francisco, Calif. 

Feb. 22— First Women's Space Symposium, 
Ambassador Hotel, Los Angeles, Calif. 

Feb. 23-24— American Ordnance Assn.'s 
Container Section Meeting. Naval Ord- 
■e Laboratory, Silver Spring, 3 
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f Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research. 

Mar. 1-3-Eighth Scintillation and Semicon- 
ductor Counter Symposium. IRE. Shore- 
ham Hotel. Washington, 13. C. 

Mar. 5-8-Seventh Annual Cas Turbine Con- 
( Con limit'd oil page 7 ) 
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MODICON HE 


MODICON IE 


CARRIER BASED 
AIRBORNE TACTICAL 
DATA SYSTEM 


From The MODICON* Family Album— 

A new generation of six vital command and control 
systems providing complete situation mastery with 
mixed weapons control, modular dispersibility, 
tactical flexibility, immediate transportability, 
and first day capability— anywhere in the world. 




Engineers qualified to contribute to digital data handling and display systems 
will find unusual opportunities at Litton. An Equal Opportunity Employer. 

□ LITTON SYSTEMS, INC. 

DATA SYSTEMS DIVISION 
CAN06A PARK, CALIFORNIA 
COMMAND AND CONTROL SYSTEMS: AIR DEFENSE, SPACE VEHICLES, AIR TRAFFIC 
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INPUT FROM OUT THERE 


Man's comprehension of Ihe cosmos grows 
with his ability to assess and control Ihe space 
environment. This is the task of aslrionics— the 
discipline that integrates electronics, optics, 
mechanics, and the information sciences 
into unified systems. 


Aerojet-General's Aslrionics Division, 
manufacturer of the infrared subsystem of 
the MIDAS satellite, offers complete capability 
in research, development, and production 
of advanced astrionic systems for — 

• Guidance and Control 

• Target Detection and Identification 

• Searching and Tracking 

• Electronic Support 

• Information Sciences 

• Radiometric and Spectral Analysis 


ASTRION ICS 
DIVISION 


£e//e/ r afi 


Engineers, scientists — investigate outstanding opportunities at Aerojet. 


AEROSPACE CALENDAR 


(Continued from page 5) 
ference and Products Show. American So. 
ciety of Mechanical Engineers. Sham 
rock Hilton Hotel. Houston. Tex. 

Mar. 8-9— Institute of the Aerospace Sci 
dices' Propulsion Meeting (classified I. 
Cleveland, Ohio. 

Mar. 14-16 — Electric Propulsion Conference, 
American Rocket Society. Hotel Clare- 
mont. Berkeley. Calif. 

Mar. 16-Annual Robert II. Goddard Me- 
morial Symposium. "Torques and Atti- 
tude Sensing in Satellites." American As- 
tronaiiticai Society. Washington, 

Mar. 20-21— University of Denver's Second 
National Symposium on Ilypcrvelcicity 
Techniques. Denver. Colo, 

Mar. 26-29-International Convention. In 
stitutc of Radio Engineers. Coliseum and 
Waldorf Astoria. New York. 

Mar. 28-29-Third Symposium on Engi- 
neering Aspects of Magnetohydrodynam- 
ics. University of Rochester. Rochester. 
N. Y. Sponsors: American Institute of 
Electrical Engineers; Institute of the Aero- 
space Sciences; Institute of Radio Engl 
neers; University of Rochester. 

Mar. 29-30— Fourth Annual Electron Beam 
Symposium. Allovd Electronics- Corp.. 
Cambridge. Mass. 

Apr. 1-4— Mid-Year Conference. Airport 
Operators Council. Shorcham Hotel, 
Washington. D. C. 

Apr. 3-5— Launch Vehicles: Structures and 
Materials Conference. American Rocket 
Society. Ramada Inn. Phoenix. Ariz. 

Apr. 3-6-National Aeronautic Meeting {in- 
cluding production forum). Society of 
Automotive Engineers. Hotel Commo- 
dore, New York. N. Y. 

Apr. 10-12— Second Symposium on The 
Plasma Sheath— Its Effect Upon Re-entry 
Communication and Detection. New Eng 
land Mutual Hall. Boston. Sponsor- At 
Cambridge Research Laboratories. 

Apr. 11-13— Southwestern Conference and 
Electronics Show. Institute of Radio En- 
gineers, Rice Hotel. Houston. Tex. 

Apr. 11-13— Annual Technical Meeting and 
Equipment Exposition. Institute of En- 
vironmental Sciences. Sheraton Chicago 
Hotel, Chicago. III. 

Apr. 14-16— Second Conference on Kinetics. 
Equilibria, and Performance of High 
Temperature Systems. University of Cali- 
fornia. Los Angeles. Calif. Sponsor: West- 
ern States Section/Combustion Institute. 

Apr. 16-18— Second International Flight 
l est Instrumentation Symposium, College 
of Aeronautics. Cranlicld. England. 

Apr. 16-18— Aerospace Systems Reliability 
Symposium. Institute of the Aerospace 
Sciences. Salt Lake City. Utah. 

Apr. 24-26— Polytechnic Institute of Brook- 
I S p on tic Mathematical 
Theory of Automata. United Engineering 
Center. New York. N. Y. 

Apr. 25-29— Western Space Age Industries 
and Engineering Exposition, Con Palace. 
San Francisco, Calif. 

Apr. 30-Mav 2-Mecting on Manned Space 
Flight. Institute of the Aerospace Sci- 
ences, Hotel Chase, St. Louis, Mo. 

May 1-3— Spring Joint Computer Confer- 
ence, Fairmont Hotel, San Francisco. 

(Continued on page 9) 
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Involvement : LIFE 



PRESERVATION ... 


Since time began, man's concern has been preservation — in peace, 
in war, in the exploration of new horizons. With each breakthrough 
in this dynomic world of science, there must always remain the basic 
rule. Take all possible precaution against the loss of human life. 

This is the creed of Stanley Aviation, leader in the design and 
development of aircraft escape and survival systems. 

The growth of this young and vigorous firm has created a need 
for additional specialists who possess a desire to cross into unknown 
frontiers. But these must be individuals who match the company's 
primary interest in and dedication to man's protection — and preser- 
vation— under all conditions. 
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Answer: The system-designed 
Bendix® HYDRAULIC MOTOR. 

It'sa positive displacementvane 
motor of a cartridge design 
capable of providing continu- 
ous. intermittent, rapid revers- 
ing. or stalled service. Pressure 
balance rotor plus support by a 
hydrodynamic bearing results in 
low friction operation over the entire 
motor speed range. The motor is suit- 
able for servo or non-servo operation. For 
servo motor operation the servo valve is mani- 
fold mounted directly to the motor. This integrated 


design eliminates servo valve 
adapters and thereby minimizes 
the manifold fluid volume which 
results in a high hydraulic 
stiffness and excellent motor 
response. Sizes from ,07 to 0.962 
cu. in. /revolution. Speeds to 3600 
RPM. Bendix design experience 
includes advanced hydraulic sys- 
tems for missiles, aircraft, industrial, 
marine, and ordnance use. Let Bendix 
help you with your systems requirements. 
Write: Manager, Fluid Power Equipment Sales, 
Bendix Products Aerospace Division. South Bend 20. Ind. 


- 
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Bendix Products Aero: 


tee Division 


AEROSPACE CALENDAR 


(Continued from page 7) 

May 2-4— 18th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington. D. C. 

May 2-1 1— International Space Research and 
Technology' Exhibition, London, England, 
Sponsor: British Interplanetary Society, 

May 5-4— First International Congress on 
Human Factors in Electronics, Institute 
of Radio Engineers. Lafayette Hotel. 
Long Beach. Calif. 

May 7-9— Materials & Processing for Space 
Environments Symposium. Society of 
Aerospace Material and Process Engi- 
neers. Hotel Statler, St. Louis. Mo. 

May 7-11-Annual Conference. Society of 
Photographic Scientists and Engineers, 
Somerset Hotel. Boston. Mass. Cospon- 
sor: Air Force Cambridge Research Lab- 
oratories. 

May 8-10-1 2th Annual Electronics Compo- 
nents Conference. Marriott Twin Bridges 
Motor Hotel. Washington. D. C. 

May 14-16— National Aerospace Electronics 
Conference. Institute of Radio Engineers. 
Biltmore Hotel, Dayton, Ohio. 

May 14-16— Joint Technical Society-Depart- 
ment of Defense Symposium on 'I her- 
mionic Power Conversion. Antlers Hotel, 
Colorado Springs. Colo. 

May 14-17— 21st Annual National Confer- 
cnee. Society of Aeronautical Weight En- 
gineers, Ben jainin Franklin I Iotel, Seattle. 

May 20-24— Annual Conference. American 
Assn, of Airport Executives. Ambassador 
Hotel, Los Angeles. Calif. 

May 21-25— Eighth Aerospace Instrumenta- 
tion Symposium and National Telemeter- 
ing Conference, Sheraton Park Hotel, 
Washington. D. C. 

May 22-24— Conference on Self-Organizing 
Systems, Museum of Science and Indus- 
try, Chicago, 111. Sponsors: Office of 
Naval Research; Armour Research Fonn- 

May 22-24— National Microwave Theory &• 
Techniques Symposium, Institute of Ra- 
dio Engineers! Boulder. Colo. 

May 24-26— Seventh Region Conference on 
Space Communications. Institute of Radio 
Engineers. Seattle. Wash. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plastics. Naval 
Ordnance Laboratory. Silver Spring. Md. 
Sponsors: U. S. Navy; American Society 
for Testing and Materials. 

June 8-9-1 5th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc., Reading. Pa. 

June 13-15— Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle. Wash. 

June 19-21— 39th Meeting. Aviation Dis- 
tributors and Manufacturers Assn.. Am- 
bassador Hotel, Los Angeles. 

June 19-22— Summer Meeting. Institute of 
the Aerospace Sciences. Ambassador Ho- 
tel, Los Angeles, Calif. 

June 25-27— Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers. Shorcham Hotel. Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas. Copenhagen. Den- 
mark. Sponsors: Technical University of 
Denmark; International Scientific Radio 



Space age potter’s wheel 

Shaping exotic metals on the advanced spin forge is only one of the 
many out-of-the-ordinary manufacturing operations carried on by 
The Marquardt Corporation. The completely integrated production 
facilities were built, staffed, and equipped specifically to serve 
the aerospace industry. A half a million square feet house one of 
the most extensive subcontracting facilities in the West; spin forging, 
high-energy forming, heat treating, metal processing, advanced 
machine shops— all are manned by an experienced work force with 
a demonstrated capability in methods engineering, metal forming, 
and fabrication. For further specific information on how 
Marquardt/Manufacturing can help solve your mass production 
problems, economically, and on time, write or call H. C. Pettit, 
Department A, Manufacturing Services. , 

rysMamuardt 

/ CORPORATION 
1000 WEST 33RD STREET, OGDEN, UTAH 
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LET 

WESTERN GEAR 
GIVE YOUR 
VTOL PLANS 
A LIFT 


It takes power to take off and land a plane like this in the length of 
its shadow. Controlled power. Precision power. Engineers at Western 
Gear's Precision Products Division are thoroughly qualified to solve 
power transmission problems like this. 

The state of the art of weight to horsepower in gas turbine power 
plants is dictating similar advancements in the power transmission 
drive systems for VTOL type of aircraft. 

This skill and capability is a resource you should tap. Whether your 
VTOL interests are in turboprop or ducted fan configuration, the 


heart of the system is high speed gearing and shafting. Western 
Gear is already working with advanced concepts in these fields. Let 
us show you how this can be of vital importance to your VTOL plans. 
Address Precision Prod- 
ucts Div., Western Gear 
Corporation. Box 192, 

Lynwood, Calif. Cable 
address WESTGEAR, 

Lynwood, California. 













new family of electromechanical actuators 
by Barber-Colman brings important space 
and weight savings to aircraft and missiles 


Rotary Type 


This new NYLC series of compact Barber-Colman actuators offers you a wide 
selection of travel and load limit types to help solve critical space and weight 
problems. The various actuators shown below are individually designed for 
applications from 25 lb-in. up to 200 lb-in. torque (linear actuators up to 200 lb). 
The first in this new actuator series, developed for a valve application, resulted 
in 50% volume and 55% weight reduction over previous types. From its basic 
design the others were developed to give you a broad choice of configuration, 
load, speed, and travel characteristics. Other features include externally adjust- 
able internal stops, externally adjustable limit switches, and compact radio 
noise filtering. For complete details write for bulletins or consult the Barber- 
Colman engineering sales office nearest you: Baltimore, Boston, Dayton, Fort 
Worth, Los Angeles, Montreal, New York, Rockford, San Diego, Seattle, 
Winter Park, Florida. 


Typical weight 0.75 



BARBER 

COLMAN 


Barber-Colman Company 

DEPT. B, 1422 ROCK STREET, ROCKFORD, ILLINOIS 

AIRCRAFT AND MISSILE PRODUCTS: AIR VALVES. ELECTROMECHANICAL ACTUATORS. 
TEMPERATURE CONTROL SYSTEMS. POSITIONING SYSTEMS. SOLENOIDS. TRANSDUCERS 
AND THERMOSTATS. SPECIAL GROUND TEST EQUIPMENT, POLYFORM ENCLOSURES 



FAR 

OUT 


One of the most advanced nuclear projects of our time is the development of 
SNAP compact reactors for space. Atomics International is deeply involved 
in this “far out” work. AI is developing a series of compact reactor systems 
that will be used in space for communications and will also have world-wide 
TV applications as well as stationary and mobile terrestrial uses. Their de- 
velopment is a challenge worthy of the most dedicated engineer or scientist. 


Immediate opportunities are available in: 


Core Analysis— Core analysis of compact reactors includ- 
ing both core statics ( criticality, reactivity coefficients, 
control statics) and stability analysis (core transients, 
amplitude response, interpretation of oscillator and noise 
measurements). 

Heat Transfer— Senior Engineers to be responsible for 
system engineering studies on the thermal, hydraulic and 
thermodynamic performance of compact power reactor 
systems. 

System Analysis— Analysis and simulation of complete 
nuclear power plants to develop reliable unattended, com- 
pletely automatic control and instrumentation systems, 
including reactor kinetics, dynamics, hazards and reliabil- 
ity analysis. 

Hazards Analysis— System safety and hazards studies on 


compact nuclear power systems for space applications. 
Background in radiation shielding and radiological haz- 
ards evaluation desired. 

Control Analysis-Dynamic control and simulation studies 
to establish stability and control specifications for com- 
pact nuclear power plants being developed for space appli- 
cations. Familiarity with latest analog and digital 
techniques required. 

Space Environmental Testing - Component development 
and space environmental testing of nuclear power plant 
components including high vacuum, vibration, shock, 
thermal and orientation testing. 

Please contact: Mr. J.O.Newton, Personnel Office, Atomics 
International, 8900 DeSoto Avenue, Canoga Park, Calif. 


ATOMICS INTERNATIONAL 





ADVANCED AIR DEFENSE SYSTEMS WITH FIRST-DAY CAPABILITY 


The needs of today’s air defense 
systems pose a problem that would 
have seemed insoluble ten short 
years ago. The problem of furnish- 
ing mixed-weapons command and 
control, with first-day capability, in 
a system that is portable to any 
place in the world. 

Here is how that problem has been 
solved through creative engineering 
utilizing a decade of industry prog- 
ress in tactical data systems. 
Systems already delivered by Litton 
to the military, or in the advanced 
state of development and produc- 
tion, include: Airborne Tactical 
Data Systems (AN/ASQ-54, AN/ 
ASA-27) for the U.S. Navy, the 
Marine Corps Tactical Data System 
(AN/TYQ-l.AN/TYQ-2) for the 
U.S. Marine Corps, and the AN/ 
FSG-1 Retrofit Improvement Sys- 
tem (OA-3063/FSG-1 (V) ) for the 
U.S. Army. 



The first of these, the Airborne 
Tactical Data Systems, provides a 
capability for the mission of Air- 
borne Early Warning and Control 
( AEW & C ) in defense of large land 
masses, attack carrier task groups 
and other naval units. Both the AN/ 


ASQ-54, installed in a land-based 
AEW & C aircraft, and the AN/ 
ASA-27, installed in a carrier-based 
AEW & C aircraft, furnish early 
warning data on enemy raids to 
surface elements of an air defense 
network and provide airborne con- 
trol of interceptors. 



The second of these systems, the 
Marine Corps Tactical Data System 
(MTDS), features capabilities for 
continuous and effective control of 
Combat Air Operations during an 
amphibious assault. Facilities are 
available for control of aircraft on 
missions such as close air support, 
reconnaissance, and interdiction 
and for air defense with mixed 
weapons, both ship-based and 
shore-based surface-to-air missiles 
and interceptors. An integral air 
traffic control system assists in initial 
and continuous identification of 
friendly aircraft. 

The third, the AN/FSG-1 Retrofit 
Improvement System, significantly 
increases the counter-countermeas- 
ures capability of the AN/FSG-1 


Missile Master System deployed 
within the Continental United 



States to furnish surface-to-air mis- 
sile battery coordination in the de- 
fense of large cities and industrial 

Through the successful design, de- 
velopment and manufacture of sys- 
tems for air 'defense missions, Litton 
has demonstrated its capability to 
proceed with even further advanced 
data systems. Such systems are now 
under conception and development 

Air defense systems that not only 
fulfill today’s defense requirements 
but also defy obsolescence for years 
to come require engineering that is 
versatile, inventive, aggressive, and 
adaptable. This is the kind of en- 
gineering Litton expects from its 
people. If you are qualified to per- 
form engineering at this level, you 
are invited to write to H. Laur, 
Litton Systems, Inc., Data Systems 
Division, 6700 Eton Avenue, Can- 
oga Park, California; or telephone 
Diamond 6-4040. 






DATA SYSTEMS DIVISION 

LITTON SYSTEMS, INC. 

A DIVISION OF LITTON INDUSTRIES 



MIRACLE OF MOBILITY TAKING SHAPE 
. . . right on schedule 


The above photo is tangible evidence of a modern 
miracle of transportation in the making. This is the 
pressurized cabin section of the Jet Commander, a 
new 500 mph, 6- to 8-place executive aircraft which 
combines jet speed with exceptional short field capa- 
bility. Regardless of the transportation equipment 
you now employ, the Jet Commander will double — 
perhaps triple — the mobility and the productivity of 
your men on the move. 

The Jet Commander is for sale now under a purchase 
agreement which guarantees the delivery date and 

-COMMANDER 


deliveries will begin, in late 1963 to those far sighted 
management teams who have already placed orders. 

SEE THE ADVANTAGES f OR YOURSELF.' 

Sec a 15 minute film — in your own office, at no obligation 
— which fully illustrates the benefits and capabilities of 
the new Jet Commander. Just mail the coupon for a show- 
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AERO COMMANDER. INC.. IEIHANY, ORIA 
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COLD ROLLED FOR HOT JETS^ Blades long, blades short, blades tall . . . UTICA makes them all 
with an advanced new cold rolling process. From Lilliputian %" size to Gulliver 12“ size. The Utica Division of 
Kelsey-Hayes Company produces gas turbine compressor blades in volume, with greater structural strength, 
through the Cold Rolling process. Cold rolling assures a high degree of repeatability in all dimensional charac- 
teristics, and eliminates time for removing scale and other surface imperfections. As suppliers of turbine 
buckets, blades and vanes to major manufacturers of jet engines and gas turbines, UTICA has again pioneered 
the field and is leading the way with Cold Rolling. Utica Division, Kelsey-Hayes Company, Utica 4, New York. 



KELSEY 

HAYES 





WHAT’S UP. . . AND WHERE ? 


PHILCO 

DEFENSE 

CAPABILITIES 



* 



The Philco 2000 EDP System knows... 

and tells NORAD Instantly ! 

In NORAD's ultra -modern Colorado headquarters, a lorge-scale 
Philco 2000 Electronic Data Processing System operated by the Air Force 
takes inputs from the vast defense network and accurately maintains a 
minute-by-minute electronic trock of man-made objects in space. 

This exacting task is for SPADATS . . . Space Detection and Trocking System. 
The Philco 2000 is typical of Philco 
diversified capabilities in electronics. . . 
for defense and industry. 



Government & Industrial Group, Philadelphia 44, Pennsylvania 

PH I LCO 
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RIVNUTS'PROVIDE 


Designers of the Boeing 
Vertol 107 helicopter re- 
quired a simple but sure method 
of fastening the detachable 
aluminum fairing around the forward pylon. BFG 
Rivnuts met every requirement— light weight, high- 
strength threads, easy installation. A total of 30 
Rivnuts are installed in structural members to permit 
screw fastening of the fairing; in addition six Rivnuts 


serve as gasket spacers. 
Installation is simple— with 
a heading tool one man in- 
stalls the Rivnuts blind (from 
the exterior of the work) in a few seconds. Rivnuts 
are the original blind rivets with internal threads. 
They provide superior fastening and reduce assembly 
costs in many applications. See now if they can help 
on your fastening problem. 

WRITE FOR DATA BOOKLET 


HIGH-STRENGTH NUTPLATES 
FOR DETACHABLE FAIRING 



EDITORIAL 


Airline Sales Problems 


Some fundamental changes in the attitudes of airline 
managements toward their customers, both current and 
potential, must begin to enter the air transport picture 
in 1962 if this industry is ever going to match its mass 
capacity with a mass market and get back on a comfort- 
able profit curve. 

The technical aspects of the jet age are now pretty well 
in hand. The operational personnel of the airlines and 
manufacturers have done a magnificent job in reaching 
this state so soon in the history of this revolutionary form 
of air transport. Traffic control is. of course, still a major 
bottleneck but this is a problem that antedates the jet 
transport. Perhaps the major operational problem still 
confronting jet operations is the drive toward the ulti- 
mate goal of all weather operations and lOO'T schedule 
reliability. Again both manufacturers and airline per- 
sonnel are tackling this problem with vigor and ingenuity. 

However, we suspect that the full implications of the 
jet age have not yet been fully assimilated by airline sales 
organizations, although they are certainly able to see the 
empty seats gaping daily in the long fuselages of their 
new equipment. Airline scats are a highly perishable 
commodity with the scat not sold today gone forever. 
As long as the twin factors of population expansion and 
business activity were rising at a comfortable rate during 
the post-war decades and airlines were offering the piston 
equipment seat capacity, their sales departments had no 
acute problems. As Aviation Week Transport Editor 
L. L. Doty emphasized recently (AW' Dec. 25. 1961. 
p. 24). thus floating along on a rising economy earned 
many airline sales organizations a reputation for effec- 
tiveness that may now turn out to have been ill-deserved. 

Twin Sales Spurs 

Except for relatively minor fluctuations, these twin 
spurs of expanding population and growing business 
activity should continue to give the airlines an economic 
stimulus over the next decade. But this alone will not be 
sufficient to meet the almost insatiable scat capacity of 
the high velocity jet transport. And herein lies the new 
and critical challenge to airline sales organizations. In- 
stead of floating comfortably along on a rising economic 
tide, they are going to have to get out and scratch and 
hustle with an energy and ingenuity not yet apparent in 
their post-war activities. 

We also suspect they are going to have to sell their 
airlines’ services in a basically different manner than their 
tradition dictates. To put it bluntly, today’s airline pas- 
senger wants service, not champagne. In the piston- 
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powered era. flights were relatively long and something 
was needed for the passengers to distract them from the 
noise and vibration and fill these otherwise empty hours. 
Elaborate food and beverage sen-ice filled this gap nicely 
and the quality of an airline's cuisine was an important 
sales point. 

Now. however, the relatively short flight times of jet 
service coupled with generally deteriorating quality of 
cabin sen-ice by indifferent and poorly trained "stewardii” 
has reduced the sales value of in-flight sen-ice. Where 
the passenger really needs and wants service is on the 
ground. And here he finds his plight generally worse in 
the jet age than before. Lines at ticket counters are 
longer, check-in processes no simpler, walking distances 
from counter to hoarding areas get longer in each new 
modern terminal, and ground transportation is taking a 
larger portion of his total travel time— in many cases an 
incredibly high fraction of his flying time. 

Selling Safety 

Airlines traditionally shy away from safety as a sales 
problem. But there is no doubt that fear of flying is a 
potent factor in limiting the expansion potential of the 
flying public. This is a thorny problem but the day has 
passed when airlines can sweep this one under the rug 
and pretend it doesn’t exist. They arc going to have to 
do something about it if they really want to expand 
their market. 

There has been very little market research worthy of 
the name in the air transport business. Wc doubt very 
much whether any such market research conducted by 
the Civil Aeronautics Board or any other government 
agency would really do the airlines much good. But they 
arc going to have to develop this field as an effective sales 
tool if they expect to make any real penetration into 
other competitive forms of transportation. Here again, 
we suspect what will lure more people aboard the airlines 
is increased service and utility and not free champagne. 

What is really involved in any new and effective air- 
line sales technique is the basic realization that the air 
transport industry made a fundamental change in its 
nature when it entered the jet age. Its old appeals have 
faded like last year's frock fashions. In their place, the 
air transport industry has acquired new. and. wc think, 
vastly more appealing features. It is up to the airline 
sales organizations to find out what the traveling public 
really wants and then give it to them instead of con- 
tinuing to force outmoded methods down their throats 
like flat champagne. —Robert Hotz 
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BERYLLIUM BOLTS 
FOR PRODUCTION USE! 

Available in flush and hex heads 



Out of SPS Research & Development Laboratories and Pilot Manufactur- 
ing plant has emerged the world's first reliable beryllium bolt. 

With a density of only .0658 lb. per cubic inch— less than one-fourth 
that of steel— beryllium can account for truly extraordinary efficiency in 
space projects. The current cost of orbiting a pound of satellite is reckoned 
at about SI 5.000. This would be the cost. then, for a pound of steel fastener 
with holding power of. say. 65.000 psi in shear. But the same quantity of 
beryllium fasteners of equal strength would weigh less than % lb. So they 
would cost only about S3, 750 to orbit. 

Further proof of beryllium's superiority is the fact that today’s fasteners 
of this material have a shear strength of 60.000 psi minimum. To achieve 
an equal shear strength-to-weight ratio, it would be necessary to use a 
heat-treated steel fastener having a tensile strength of 460.000 psi. Yet 
the strongest steel bolt known— another recent SPS development— is rated 
at 300,000 psi. First to produce a practical titanium bolt. SPS in its 
research and development work on beryllium faced several of the same 
problems posed by titanium . . . brittleness and notch sensitivity, for 
instance. But SPS. with fabrication techniques unmatched in the fastener 
industry, was able to overcome them. It was discovered that threads, 
constituting by far the most critical area, had to be rolled with a large, 
smooth radius. The ideal configuration was found to be a further develop- 
ment of the SPS Hi-R thread form, with a radius tangent to the flanks 
at a depth of 55?}. The result? Fatigue life was increased sixfold. 

In new designs where weight reduction is of critical importance, consider 
beryllium bolts . . . now being produced in quantity in three head con- 
figurations— "Hi-Torque" flush head. "Torq-Set" flush head and hex— 
for use in a wide variety of aircraft, missile and rocket applications. 
For further information, write Standard Pressed Steel Co. — manufac- 
turer of precision threaded fasteners and allied products in many metals. 
Aircraft/Missile Division. SPS, Jenkintown 3. Pennsylvania • 
Santa Ana, California. 
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WHO'S WHERE 


In the Front Office 

Fred T. Sonne, president and chief execu- 
tive officer of Chicago Aerial Industries, Inc.. 
Barrington. III., succeeding Marvin B. Rnf- 

nun'oflhe'boaS!' 10 COnt "" 1CS 

William F. Foss, president, chief execu- 
tive officer and a director of Motec Indus- 
tries, Inc. (formerly the Minneapolis-Molinc 
Co.), Hopkins, Minn., succeeding Edmund 
F. Buryan. resigned. 

ager. Systems Support Department. Nnr- 


s Divii 


of Northmi 


• I. 


Iieim, Calif., succeeding J 
signed. Ross F. Miller succeeds Lvncit 
as vice president and manager. Electronics 
Systems and Equipment Department of 
N'ortronics, Hawthorne. Calif. 

Rvndal L. Wctherington. vice president. 
Research Management Corp.. Washington. 

David S. McNally, vice president, Am- 
phenol Connector Division. Amphcnol- 
Borg Electronics Corp.. and general man- 
ager of the Amphenol-West cm Division. 
Chatsworth, Calif., succeeding Janies H. 
Schaefer, resigned. 

David E. Walbcrt, executive vice presi- 
dent, Midland-Ross Corp., Cleveland. Ohio. 
Also: Robin A. Bell, general manager of the 
Janitrol Heating and Air-Conditioning Divi- 
sion, elected a group vice president, and 
James W. Ashby, general manager of the 
Janitrol Aero Division, elected vice president 


impany. 
Hathaway Instr 


Dcnv 


Colo., has appointed the f 
presidents: George J. Turrc for the Market- 
ing Division; Paul Elsen for Operations; 
William L. Davis for the Engineering Divi- 
sion; Clark Shannon for the Manufacturing 
Division. Also: Donald L. Thomas, treasurer. 

John R. Alison, corporate vice president- 
customer relations. Northrop Corp., Beverly 
Hills, Calif. 

Russell A. Kimcs and Stanley E. G. Hill- 

FoundVyClo^New York. N. Y. Kimcs is di- 
visional vice president and director of opera- 
tions of AMF's Government Products 
Group; Hillman heads AMF's newly created 
Planning and Performance Division. 

Honors and Elections 


Newton A. Lieuranee, 
Weather Services of the l 


of 


eather Burr 


Award of Merit, presented on behalf of 
Aviation Week and Space Technology. 
for "many contributions to the improve- 
ment of aviation weather forecasts." 

John F. Christie, Jr„ of Lockheed Missile 
and Space Co,, has been elected president 
of the Aerospace Electrical Society for 1962. 
and Robert H. Jerome, of Douglas Aircraft 
Co., was elected vice president. 

Jacqueline Cochran has been awarded the 
1961 General Electric Trophy, which is 
presented annually for significant achieve- 
ment in aviation', for setting eight new 
speed, distance 3nd altitude records in the 
Northrop T-38 Talon supersonic trainer. 

(Continued on page 87) 


INDUSTRY OBSERVER 

► Strong objections to Air Force’s projected study of a manned, roving lunar 
vehicle (AW Dec. IS, p. 56) have been raised by National Aeronautics and 
Space Administration. Circulation of a USAF work statement on the roving 
vehicle late last year caught NASA’s Jet Propulsion Laboratory-, which has 
repeatedly delayed its Prospector roving vehicle program, completely 
unaware. NASA claims the USAF study would duplicate much of the 
work to be done under the Prospector and Apollo manned spacecraft 
projects. USAF insists it lias manpower to run the study, which could begin 
generating necessary information that was to be supplied by Prospector. 

► L330 Hummingbird, Lockheed's augmented, deflected-thrust VTOl. 
testbed (AW Dec. 11, p. 30), carries the Army designation VZ-10. Its 
maximum speed is calculated as 520 mph., and its service ceiling of 40.000 

ft. is fixed by pressurization limits. 

► Army's Fiscal 1963 budget request provides only about S 500,000 for the 
Field Army Ballistic Missile Defense System (Fabmids), barely enough 
to begin development of the complex system. Major contenders for the 

S rant were General Electric and Raytheon. GE had proposed a more 
isticatcd, more costly system. Army may use whatever Fiscal 1963 
funds it receives for continued studies of the problem. 

► Apollo recovery system will consist of a three-parachute cluster, each one 
90 ft. in diameter (AW Dec. 4. p. 23). Biggest problem involved in safe 
recovery of the three-man capsule is shock attenuation on landing. 

► Present configuration of the Fokker F-28, proposed STOL follow-on to 
the F-27 turboprop transport, is expected to use two Bristol Siddcley BS.53 
vcctorable-thrust pmverplants, podded on pylons beneath each wing, plus a 
version of the Rolls-Royce Spey to augment horizontal thrust. 

► Jet Propulsion laboratory has tabled its plans for study of a lightweight 
rocket system for returning lunar samples from Surveyor soft-landed sta- 
tionary lunar payloads. Sample return was not one of Surveyor’s original 
missions but later was regarded as a feasible add-on experiment. 

► ITallamorc Electronics Division of the Sicglcr Corp., Anaheim. Calif., is 
developing a small television camera to be mounted on the liquid hydrogen 
tank of the General Dynamics Centaur tipper stage for the first six flights. 
The camera will monitor behavior of the cryogenic propellant during pow- 
ered flight and zero-g environment. 

► Anny is evaluating the Mark 2 STOL version of the de Havilland 
Caribou transport. Planned powerplants are two General Electric T64 turbo- 
prop engines. The Mark 2 version also is an entry in the current NATO 
competition for a medium-range STOL transport. 

► New techniques for producing aluminum oxide, calcium fluoride and other 
crystalline and non-crystalline materials in a variety of configurations for 
use in optical masers (lasers) will be sought in a research program to be 
sponsored bv the Army Signal Corps. Request for proposals were to be 
issued last month, Signal Corps also plans to sponsor research in thin-film 
metal oxide amplifiers. 

► Mercury tracking network will be modified extensively for use on Gemini 
two-man capsule flights and later for the Apollo A three-man capsule. Five 
stations will be added— three on ships, one in Hong Kong, one in Chile. 

► USAF’s Air Proving Ground Center at Eglin AFB, Fla., is seeking con- 
cepts for new types of anti-personnel weapons and techniques for dispensing 
them from current operational aircraft. 

► Missile Impact Locating System, (MILS), used to determine accuracy of 
ballistic missiles, will be employed as a backup system for locating the Mer- 
cury capsule in case it lands in the ocean outside of a designated impact area 
after a manned orbital flight. 
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Atmospheric Skin Diver. 

Double-walled honeycomb panels of Haynes alloy No. 25 may 
form the “skin” of a rocket-propelled space glider, predicts a major 
aircraft company. Already successfully tested, these panels are 
designed to withstand the terrific temperatures generated as the 
glider dives back into the earth’s atmosphere. 

To safeguard the plane's 30 passengers and crew from this blazing 
re-entry heat, its whole skin, except for leading edges and tail surfaces, 
will be made of the Haynes alloy No. 25 panels. Beneath these, a 
layer of thermal insulation. And liquid circulating through inner walls 
and airframe will lose excess heat to water to be expended as steam. 
Research indicates that a "skin” of this basic type is highly 
practical. And it seems certain that many other tough, heat- and 
erosion-resistant Haynes alloys— some already proved at 
2,000 deg. F. and above— will also be aboard. 

Whether investment- or sand-cast, rolled, wrought, vacuum 
melted or air melted, there’s a Haynes high-temperature alloy 
to meet your needs. 


. 1980 Style 



panel made of Haynes alloy No. 26, designed 


GOZaSTKISS 

ALLOYS 
HAYNES STELLITE COMPANY 

Division of Union Carbide Corporation 
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Sylvester's Censorship 


LeMay’s Recuperation 


Soviet Submarines 


Army Missile Future 


Washington Roundup 

Arthur Sylvester, assistant defense secretary for public affairs, told a Senate Armed 
Services subcommittee investigating censorship of military officers that he thinks the 
Defense Department has been “quite successful” in the past vear in protecting sensitive 
information. Me gave four examples: “We have curtailed disclosure of information about 
intelligence gathering activities. We have kept secure details of missile firings which 
occur in remote areas to avoid giving intelligence agents step by step developments on 
these weapons. Where practical, we have prohibited eloscup photographs - of our mis- 
siles. space vehicles and supporting facilities to present an enemy from making scientific 
analyses from photographs. We do not announce svhen important sveapon systems 
tests will tic held to preclude an enemy from pre-locating instrumentation to gather 
data from our efforts." 

Defense Secretary Robert McNamara raised the question of the privilege of the 
executive branch to deny information to Congress and said he did not want individual 
censors called to explain why they revised military speeches. Subcommittee Chainnan 
John Stcnnis said he did not see hosv a shoss’dosvn on executis'c privilege could be 
as’oidcd but he was to meet with McNamara last weekend to discuss it. 

Air Force Chief of Staff Gen. Curtis E. LcMav. whose three-week rest trip to 
Hawaii caused him to miss the first round of USAF budget testimony before Congress, 
is due to return to the Pentagon late this week. Defense Department said his physicians 
advised a rest to complete recovery from an attack of influenza and a virus ailment. 

John A. McCone was confirmed by the Senate as director of the Central Intelli- 
gence Agency last week by a 71 to 12 vote after three days of debate. Sen. J. William 
Fulbright. chairman of the Senate Foreign Relations Committee, led the opposition, 
which centered around McCone’s ownership of more than $1 million of stock in Stand- 
ard Oil of California, which has relationships with the governments of Arabia and 
Bahrein as one of four participants in Arabian-American Oil Co. (Aramco). Sen. Stuart 
Symington led the support for McCone, who served as under secretary of the Air Force 
When Svmington was Air Force secretary during the Truman Administration. McCone 
also was Atomic Energy Commission chainnan under the Eisenhower Administration. 

White House is deeply involved in the complex of decisions concerning the devel- 
opment of a tactical fighter (TFX) for use by Navy and Air Force (see p. 28V 

Soviet Russia now has five nuclear-powered submarines, compared with three in 
mid-1%1 (AW June 10. p. 25) in addition to conventionally-powered submarines 
which fire their missiles from the surface. Adm. George W. Anderson, chief of naval 
operations, told the Senate Armed Services Committee that these surface-fired missiles 
have a range of 350 mi. Air Force, concerned about East Coast Strategic Air Com- 
mand missile and air bases, has made strong representations to the Joint Chiefs of 
Staff that Navy’s anti-submarine warfare effort is not being pressed hard enough. As 
a result. Adm. Anderson has formed a task force of 30 officers and civilians to make 
an all-out study by next June. 

Prospects for any modification of the Renegotiation Act appear dim in view 
of the Administration’s request to Congress for a tour-year extension beyond June 30. 
Aerospace Industries Assn, still plans to seek an amendment authorizing the U. S. 
Court of Appeals to review U.S, Tax Court decisions on renegotiation. 

Chairman Warren G. Magnuson, concerned over the airlines' financial problems, 
plans to have his Senate Commerce Aviation subcommittee hold hearings this spring 
and perhaps recommend legislation. No dates have been set. 

Future of large Army-developed missiles continues to be somewhat confused. 
Finn J. Larsen, assistant Army secretary for research and development, watched the 
firing of an Army-Martin Pershing at Cape Canaveral. Fla., recently. He said there 
is no “paper limit" on its potential range of about 400 mi. He said there have been 
studies of a longcr-range version, but that no research and development money has 
been spent on this. Me conceded there is still a question of “overlap" between Army 
and Air Force on missile range, but said he did not see the Pershing as the last of 
the larger or major Army missiles, even though Army has disbanded its Ballistic 
Missile Agency. 

Lewis Research Center will direct the Apollo lunar landing propulsion system, 
a job that Marshall Space Flight Center had been expected to get and probably will 
direct all spacecraft propulsion. 

Senate Permanent Investigating Subcommittee expects to schedule public hearings 
on earnings of aerospace contractors within a month. 

Explorer 1, the first U.S. artificial satellite, passed its fourth birthday in orbit 
Jan. 31 with a life expectancy of one to three more years. Apogee is 1.085 mi. and 
perigee 217 mi. —Washington Staff 
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Defense to Speed Development, Cut Cost 


Services ordered to revamp research, procurement 
procedures to reduce lead time and avoid overruns. 
By Philip J. Klass 


Washington— Defense Department has instructed the three military serv- 
ices to devise new procedures for soliciting and evaluating proposals for new 
development programs, to expand the use of fixed-price contracts for such 
programs, and to tighten their management and control. 

These and other contemplated changes are part of Defense Secretary 
Robert S. McNamara’s program to slash the time and cost of major weapon 
system developments and minimize overruns. 


"Shortening development lead time 
and reducing development costs shall 
be considered equal in importance to 
achieving performance in weapon sys- 
tems and equipment,” the Defense 
Secretary recently told the service sec- 
retaries. 

Seriousness of the situation is dem- 
onstrated by the fact that approxi- 
mately half of the Fiscal 1962 research 
and development budget was required 
to handle overruns on previous years’ 
programs. The Air Fora, with its sev- 
eral major ballistic missile and space 
system programs, has been the major 
offender on this score. 

Other guidelines laid down by Mc- 
Namara in a memorandum are: 

• Technical feasibility shall not be 
considered as a justification for weapon 
system or equipment development. 


Only those which fulfill a clearly recog- 
nized military need shall be approved 
by the director of defense research and 
engineering (DDR&E). 

• Feasibility and system effectiveness 
studies must be performed and evalu- 
ated before commitment is made for 
major programs which require approval 
under DOD Instructions 3200.6. These 
studies must identify areas of techni- 
cal risk and those of disproportionate ra- 
tios of cost-to-effcctivcness. These 
studies should point out where simpli- 
fication of requirements could reduce 
costs or lead time without detracting 
significantly from system or equipment 
effectiveness, or where trade-offs could 
be made to reduce cost or time. 

• Both upper and lower performance 
limits should be defined and approved 


Bradley’s Views on Procurement 

Air Force procurement philosophies aimed at cutting development time and cost, 
set forth by Lt. Gen. Mark Bradley, Jr., deputy chief of staff for svstems and logistics 
in a speech at Detroit, include the following: 

• USAF operating requirements must be stated more dcarlv and simply, so all 
potential contractors fully understand the system capability that is sought. 

• Increased use of fixed-price contracts. Where incentive types arc used, "we'll em- 
phasize earned gains, not windfalls." 

• Sound cost and time estimating must become one of the USAF’s “prime factors in 
evaluating one contractor against another." Proposals also must be evaluated in 
terms of cost and timc-to-accomplish, not only on weapon performance. 

• Changes that will cost more in dollars and/or time must be scrutinized in terms of 
return on investment. "Air Force programs are now so tightly funded that every 
additional cost must be met by elimination of something else," Bradley said. 

• Contractors must give reliable cost estimates. If a company has previous experi- 
ence which qualifies it to bid on a new program, it should have the background to 
accuratdy estimate costs of such a program. 

• Drive is planned to achieve reliability without costly retrofits and modifications. 

• Amount of development work which the contractor carries on to deliver end 
products will be scrutinized. “Ingenuity is important . . . but there is a point of 
diminishing returns . . Bradley said. 

Air Force recognizes the rights of industry “to fair, earned profit . . .." Bradley 
said. "However, we have on record cases of 50%, 100%. and as much as 1.000% 
profit on items,” lie said. “It is the excessive profit and the windfall profit— particu- 
larly with replacement S|>arcs-that we are worried about." 

Bradley also said he concurred with Administration objectives that government 
contractors should curb their entertainment expenses. “I know that these costs . . . 
come out of your profits, but we'd much rather sec your profits go into more modern 
facilities or more research and development." 


for a weapon system or major equip- 
ment. This requirement is intended to 
prevent wasteful expenditure of time 
and money in the search for improved 
performance and refinements which are 
not required. 

To implement these broad objectives, 
the deputy director of defense research 
and engineering, John H. Rubel, re- 
cently sent a memorandum to the as- 
sistant service secretaries for research 
and development, which cited these cur- 
rent problems: 

• Requirements: There is “a fatal de- 
coupling between the preparation of re- 
quirements documents in the Pentagon, 
the true needs of the fighting man, and 
the true capabilities of industry and 
technology,” Rubel said, 

• Program plans: “Many large programs 
are inaugurated with totally inadequate 
preliminary planning and design. Cost, 
schedule and performance figures, 
which often are wholly unrealistic, arc 
supported bv contractor statements and 
often become a service ‘position’.” 

• Costs: "Research and development 
costs per technical man-year have more 
than doubled in a decade . . . The 
enormous overruns of the past several 
years have made it almost impossible to 
plan properly for future allocation of 
R&’D resources." 

• Contractor selection: "Industrial 

firms with little or no prior experience 
arc often given contracts a few months 
before experienced companies find 
themselves running out of similar work, 
with a trained staff beginning to leave 
because of the situation created by these 
contracting practices. An enormous 
amount of unnecessary time and effort 
is utterly wasted in the bidding proc- 
ess which has grown to involve rou- 
tinely, the invitation of large groups 
to bidders briefings and the invitation 
... of formal bids in ridiculous num- 
bers. Tire criteria for selection have 
tended to encourage 'brochuremansliip' 
since radical promises have usually 
seemed to pay off better than solid per- 
formance on current work. Thus is 
much of our finest talent needlessly and 
harmfully diverted from sharp fociis on 
tasks at hand." 

• Changes: “Changes have become the 
vehicle for solving overrun problems 
, . . Some have led to the introduction 
of 'advanced’ new models that were 
neither contemplated nor, in fact, de- 
sirable . . . Many programs are changed 
so often and so much that we are some- 
times told that no valid comparisons or 
conclusions arc to be drawn about proj- 
ect status or progress since virtually 
none of the initial conditions applv any 

Rubel’s memorandum recommended 
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Space Center Reorganization Under Way 

Cape Canaveral. Fla.— Manned Spacccrafl Center of the National Aeronautics 
and Space Administration is being reorganized into eight divisions under two direc- 
torates, with the three major manned space flight projects assigned to separate offices. 

Hie Apollo office will be headed by Charles W. Frick, a former employe of the 
National Advisory Committee for Aeronautics at Ames Research Center, who is 
rc|Oimng the agency after working at General Dynnmics/Convair. James A. Cham- 
berlin will be chief of the Gemini project office and Kenneth S. Kleinkeelit will 
direct the Mercury project office. 

Maxinic A. Fagct. formerly chief of the flight systems division, moves up to 
become assistant director for research and development to Robert R. Gilrnth. head 
of the center. Walter C. Williams. Gilrnth 's associate director, remains acting 
assistant director for operations. 

These divisions and chiefs will report to Fagct: spacecraft research, Charles W. 
Mathews: life systems. Lt. Col. Stanley C. White: svstems evaluation and develop- 
ment. Alec C. Bond, and space physics, which has not been formed. 

Williams operations divisions arc pre-flight. G. Merritt Preston: flight operations. 
Christopher C. Kraft, Jr.: astronaut training, no director named and acrospaec 
medical. Dr. White. Paul F.. Purser will continue as special assistant to Gilrnth. and 
Donald T. Gregory will become technical assistant. 

Meanwhile, the move of the Manned Spacecraft Center from Langley Field. Va.. 
to Houston. Tex., is expected to be completed within five months. Approximately 
175 persons from the center already have been transferred, and the remaining 500 
who accepted the transfer will go to Houston permanently before July 1. About 
100 decided to remain at Langley. 

The center’s Houston clement is now housed in three office buildings, pending 
completion m 1964 of its permanent home in nearby Harris County. The center 
expects to build up to a strength of 2,800 during the next 18 months. 


the following changes in previous prac- 
tices, some of which can be imple- 
mented immediately. 

• New procedures for soliciting and 
evaluating bids with a view to conserv- 
ing manpower resources. Criteria used 
in bid evaluation should include an 
“assessment of present and past con- 
tractual performance as a major sclec- 

• Periodic technical audits of major 
development programs, possibly by an 
independent “technical equivalent of a 
certified public accountant” to measure 
program progress and status. 

• Better program managers, both in in- 
dustry and the military services, must 
Ire developed and employed. “If an in- 
dustrial management cannot maintain 
a stable, high quality team, it should 
be widely known that its chances for 
future awards will suffer.” Rubel said. 

Qualified military project officers 
must lie developed in greater numbers, 
perhaps through on-the-job training in 
industry. Service rotation policies on 
such personnel need to be revised. “A 
veil of amnesia rapidly falls over past 
project actions. The transfer and rota- 
tion of personnel, inadequate records 
. . . combine to shield predictions and 
promises of the past from the scrutiny 
of the present.” Rubel said. 

• Greater use of fixed-price contracts 
and other incentive techniques is 
needed. “We award research and de- 
velopment contracts on a cost-plus- 
fixed-fee basis for work that, in many 
eases, involves no research at all and 
little or no development . . . [hut] are 
chiefly application engineering. . . . 
With proper cost accounting and man- 
agement practices, a great deal of this 
hardware could be procured on a fixed- 
price basis," Rubel said. He suggested 
that major development programs be 
broken down into well defined phases, 
many of which could he contracted 
for on a fixed-price basis. 

• High turnover of engineers which re- 
sults from government contracting pro- 
cedures should be scrutinized. Exces- 
sive turnover goes hand-in-hand with 
manpower hoarding, escalation of costs, 
loss of administrative initiative, reten- 
tion of managerial personnel and the 
degradation of organizational and de- 
sign excellence, Rubel said. He termed 
the turnover of engineering personnel 
“ridiculously high in some areas." 

Manpower statistics must be ob- 
tained in the process of formulating 
and establishing project schedules. 
Rubel said. Tin's is necessary “so that 
we may develop a complete under- 
standing of the actual availability of 
key manpower resources and assess the 
impact of undertaking and assigning 
new projects to companies or areas." 

Rubel said that actions already under 
way bv the individual services should 
be reviewed, and he cited a speech in 


Detroit by Lt, Gen. Mark Bradley. 
Jr.. USAF deputy chief of staff for sys- 
tems and logistics, as “well worth read- 
ing." Gen. Bradley, seriously injured in 
an auto accident two months ago. is 
hospitalized, but is reported recovering. 

Defense Secretary McNamara has 
authorized DDR&’F. to test innova- 
tions in the development-procurement- 
production process and to establish one 
or more controlled experiments to de- 
termine the potential benefits of the 
new techniques. 

Rifl Bidders Picked, 
Nerva Award Made 

Washington— National Aeronautics 
and Space Administration took two 
more steps toward flight testing of a 
nuclear-powered rocket last week by 
narrowing competition for development 
of the rocket stage to three firms— 
Lockheed. Martin Marietta and General 
Dynamics/ Astronautics— and awarding 
Aerojet-General Corp. a five-vear con- 
tract for work on the engine. Aerojet 
in tum subcontracted to Westinghousc 
for continued work on nuclear portions 
of the engine. 

Bidding for the Rift (Reactor in- 
flight test! stage was divided into two 
phases to keep proposal costs at a mini- 
mum (AW Dec. 1 1. p. 34). Thirtv-threc 
firms attended a prcproposal conference 
before phase one began. Last Jan. 3, 
Lockheed, Martin, General Dynamics 
and Space-General Corp. submitted in- 
dividual proposals and Douglas and 


General Electric entered a team bid. 

Preproposal conference for the three 
phase one winners is to be held at the 
Marshall Space Flight Center in Hunts- 
ville. Ala., probably in March. NASA 
may be ready to select a single con- 
tractor by late April. 

All three phase one winners had 
studied the problems of flight testing a 
nuclear rocket stage before the formal 
Rift competition began. In August of 
1960. NASA awarded Martin and Lock- 
heed SI 00.000 contracts each for these 
studies. General Dynamics and Doug- 
las also made company-funded studies. 

The Rift stage is expected to be 
launched by an advanced Saturn booster 
in 1966 or 1967. Contractor’s respon- 
sibilities will include design; fabrication 
and assembly at NASA's Michoud oper- 
ations plant: component and full Sys- 
tran testing, and conducting certain 
tests related to eventual flight testing. 
For the present. NASA does not intend 
to assign actual flight testing respon- 
sibility to the stage developer. 

New NASA-Atomic Energy Commis- 
sion contract to Aerojet for development 
of the Nerva (nuclear engine for rocket 
vehicle application) engine is a five-year 
follow-on contract to a six-month con- 
tract awarded to Aerojet— with Westing- 
house as its principal subcontractor- 
last July. NASA did not reveal the 
dollar amount involved in the new con- 
tract but said work to be performed 
under it from now until Sept. 30 of 
this year is expected to cost about S26.6 
million, with Westinghousc receiving 
about S8.S million of this. 
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Defense Delays Final Decision on TFX 


By Larry Booda 

Washington— Defense Department 
last week chose to delay a final decision 
on the long awaited bi-service TFX 
tactical fighter by awarding the Boeing 
Co. and General Dynamics Corp.’s Ft. 
Worth Division paid contracts to con- 
duct additional studies for another 90 

These two firms arc finalists out of a 
field of six starters consisting of three 
two-company teams and three individual 
firms. Proposals were submitted Dec. 6 
and the presentations were made at 
the Air Force Aeronautical Systems 
Division at Wright-Patterson AFB Dec. 
12 and 13. Requests for proposals had 
been sent last September. 

Industry and military sources main- 
tain that a clear-cut choice was possible 
from the six entries, and that one was 
made at the working level during the 
evaluation period. However, they say, 
these factors were injected at higher 

• A desire to obtain, at bargain prices, 
the proprietary information of the even- 
tual loser. For the price of a study 
contract, probably $80,000 to S90.000, 
the Air Force can gain for inclusion in 
the final specifications the results of 
company-funded studies which involved 
thousands of man hours of effort. With- 
out a paid study contract, the informa- 
tion would remain company property. 

• Application of factors other than tech- 
nical excellence and company industrial 
capabilities. Contract recommendations 
submitted by the evaluating service are 
subject to political review, taking into 
consideration economic impact and 
maintenance of a broad defense indus- 
trial base. “Spread the work" philoso- 
phies sometimes outweigh military 
recommendations. 

• Strategic possibilities of a 90-day delay. 
Both Boeing and General Dynamics 


Douglas Reports Profit 

Douglas Aircraft Co. reported a net 
profit of 55,957,000 for the fiscal year 
ended November, 1961. Profit amounted 
to 51.56 a share and was in contrast to a 
loss of 519, 429,000 or S5.09 a share in 
1960. 

Sales totaled 5791,312,000 compared 
with 51,17-1,041,000 in 1960. Net profit 
for the fourth quarter of 1961 was 
51,471,000 or 38 cents a share and sales 
were 5175,095,000. 

Backlog as of Nov. 30 was 5759,308,- 
000 compared with 51.030,177,000 the 
year before. Breakdown on the work is: 
83.52% government, 16.48% commer- 


liave been affected by the Administra- 
tion’s refusal to spend extra funds voted 
by Congress last year for long-range 
bombers. By dangling the possibility of 
a TFX contract before each one, their 
silence during crucial congressional 
hearings on the bomber question can be 

• Delay on selection of an engine to 

E wer the aircraft. Turbofan engines 
ve been proposed by Pratt & Whit- 
ney with the TF-30, Allison with the 
AR168— a version of the Rolls-Royce 
RB.163 Spev-and General Electric 
with the MF295. 

Defense Secretary Robert S. McNa- 
mara, who last March initiated the proj- 
ect as a tri-service, all-in-one-package 
aircraft, had decreed in his directive to 
the Air Force that "a contract will be 
signed Feb. 1." In a sense this has 
been done, but the effect is to extend the 
delay in development another 90 days. 

Tiie question of what type of aircraft 
fills the needs of the various sendees is 
by no means settled. When first an- 
nounced last March, the TFX (Tactical 
Fighter, Experimental) would fulfill the 
needs of the Air Force, Navy and Army, 
according to McNamara. 

The idea of combining air superiority, 
interdiction, reconnaissance and close 
troop support missions originated in the 
staff of the director of defense research 
and engineering. As service objections 
were registered, modifications were 
made in the requirements until it was 
decided that another aircraft— a low- 
altitude, subsonic, close support weapon 
—would be developed. This aircraft, 
called the VAX (Heavier-than-air. At- 
tack, Experimental) would be used by 
the Tactical Air Force, Navy and Ma- 

Last week's announcement con- 
finned that the TFX, which had been 
reduced to an Air Force-Navy affair, 
would be developed in two versions, 
one for each service (AW Aug. 21, 
p. 27). 

In addition, it now appears that the 
VAX will become a supersonic aircraft. 
The specifications are not yet settled. 
First draft recommendations which will 
be sent to director of defense research 
and engineering for approval Feb. 1 5 
probably will state that a subsonic air- 
craft will not be able to exist in the 
limited war battlefield climate expected 
in 1966, when it is due to become 
operational. 

These are the positions of the serv- 
ices and the Defense Department, both 
past and present; 

• Air Force. Since the 1940s the Air 
Force tactical bomber has been tied to 
the nuclear tactical weapon concept. 
Highest performance capabilities for 


their respective periods were built into 
the Republic F-84, the North American 
F-100 and the Republic F-105. The 
Air Force now is being forced to adapt 
its aircraft for the close support mis- 
sion, using napalm, conventional bombs 
and rockets. Modification programs are 
under way on the F-100 and F-105 and 
procurement of armament has already 
begun. 

• Army. For years the Anny has been 
demanding that aircraft earmarked for 
close troop support be relatively cheap 
and able to stay on station on call with 
large payloads for a long period of time. 
Although this position is still being 
held in interservice conferences on the 
TFX and VAX, working-level Army of- 
ficers increasinglv believe that without 
air superiority the Anny cannot move. 
They point out that Gennan Stukas in 
World War 2 could keep U. S. troops 
pinned down, but when Allied fighters 
drove them away, the Army could 

Army aviation's position is that with 
air superiority knocking out enemy 
fighters, such aircraft as the Bell HU-i 
helicopter could perform their anti-tank 
and position-destruction missions un- 
hampered. 

Most official positions taken by the 
Army reflect the ideas of senior, non- 
pilot officers. Last fall, when a decision 
was pending regarding interim purchase 
of close support aircraft for the Tactical 
Air Command, the Army recommended 
that 300 Douglas A4D single-jet sub- 
sonic attack aircraft be bought. How- 


Spadat Proposals 

Air Force's Rome Air Development 

dustry proposals submitted last week for 
development of a giant Space Detection 
and Tracking System (Spadat) callable of 
scanning for and simultaneously tracking 

lites. P ° 

The Spadat system, to be located in 
Florida, will be a large phased-array radar 
similar to the Bcndix ESAR (Electroni- 
cally Steerable Array Radar) and will be 
able to track as many as 100 unfriendly 
earth satellites at altitudes of 4,000 mi. 
Spadat effectively will satisfy a need some- 
what akin to that of Ballistic Missile 
Early Warning System-detection and 
tracking of hostile weapons, in this case 
armed satellites rather than ballistic mis- 


Companics which submitted proposals 
for the system include Bcndix, General 
Electric, Hughes Aircraft, Radio Corp. 
of America. Raytheon, Spcrry-Rand and 


Sylvania. 
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Fuel Leak Causes New MA-6 Delay 

Cape Canaveral, Fla.-Detcctioii of fuel in the Atlas launch vehicle’s intermediate 
bulkhead insulation has caused a further delay in the launch of Mercury-Atlas 6, 
which is now scheduled for Feb. 13, as the manned orbital flight continues to be 

Die latest problem is similar to the one which caused a delay in the launch of 
Ranger 3 (sec page 30). in which the plastic foam insulation was removed. Fuel in 
the insulation changes the aerodynamic loading of the vehicle and tests were being 
run late last week in an effort to determine the effect of removing the insulation in 
the Mercury-Atlas configuration. 

The Atlas launch vehicle has been on Pad 14 since Dec. 1, but seven scheduled 
launch dates have not been met since then. National Aeronautics and Space 
Administration decided against a Dec. 19 launch because the massive buildup to con- 
duct the mission before the end of 1961 could have opened the agency to a charge 
that it was more concerned with speed than with pilot safety. 

Five January launch dates were not met: two because of difficulties encountered 
in the vehicle, two because of capsule deficiencies and one because of weather. A 
faulty gyro and a broken servo cam were found in the Atlas, and a Freon leak and 
Faulty oxygen valve were discovered in the capsule. A launch attempt Jan. 27 was 
called off at T —18 min. because of weather. 

I -ate last week, NASA was trying to decide whether to recall its technical staff 
located at tracking stations around the world, many of whom had been at the sites 
since the first of the year. The weather problem is likely to be a considerable one 
at least for the next six weeks. The area here normally encounters a two-wcek rainy 


ever. Defense ordered the McDonnell 
F4H Mach 2.3 aircraft instead (AW 
Jan. 22, p. 26). 

• Navy. The Navy traditionally has tied 
its concepts to a mix of carrier aircraft. 
This is also true of the Marines. In 
the past, one type of aircraft would per- 
form the air superiority mission, an- 
other the close support and attack mis- 
sions. Tire fighters also had limited 
attack and support capabilities. Now 
the Navy is faced with purchasing air- 
craft costing many times those of the 
past because of their complex detection 
and armament systems. This is causing 
a shrinkage of types in order to lower 
unit cost by higher production. The 
Navy has a large number of A4D air- 
craft, but is switching to larger num- 
bers of the F4H multi-purpose aircraft. 

• Marine Corps. Like the Navv. the 
Marines want a mix of aircraft for use 
ashore from rough airfields. They hold 
strongly to the need for a relatively 
low performance, long-loiter-time air- 
craft that can earn- a big load. They 
like the Douglas propeller-driven AD 
series and the A4D. The Navy buys 
the Marine aircraft and so the Marines 
must adjust to Navy conditions. 

• Defense. Director of defense research 
and engineering has emerged as a medi- 
ator and arbitrator in many weapon 
system areas. In no other has it had 
to supervise the pulling and hauling 
between services to the extent that it 
has in the tactical fighter projects. 

It is 10 months since the decision 
to pursue the tri-service tactical fighter 
project was announced. At that time 
the Air Force was ready to send out 
i eq nests for proposals for what it called 
the TFX, a replacement for the F-105. 
The Navv was taking steps to replace 
its F4FI with a follow-on improved air- 
craft. The Army was asking for repeal 
of the weight maximums applied to its 
aircraft so that it could perform its own 
close support in place of the Tactical 

Defense considered the varying re- 
quirements uneconomical and inefficient 
and ordered the single package ap- 

With the new 90-day delay, a total 
of 13 months will have elapsed before 
a development contract is signed. 


Project Fire Briefing 

National Aeronautics and Space Ad- 
ministration’s Langley Research Center 
will brief industry later this month on 
Project Fire, a scries of vehicle re-entry 
tests (AW Jan. 22, p. 23), and expects to 
follow with proposal requests leading to a 

First flights in the project, expected to 
produce data applicable to Apollo cap- 
sule design, mav be as early as Septem- 
ber. 1963. 


General Dynamics, Ft. Worth, form- 
erly the Ft. Worth division of Convair, 
is teamed with the Grumman Aircraft 
Engineering Corp. in the TFX project. 
Ccncral Dynamics, which is building 
the B-58 at Ft. Worth, would be the 
prime contractor for the principal por- 
tion of the basic airframe and the por- 
tion of the aircraft filling Air Force 
needs. Grumman would design and 
build the portion suited to Navy needs. 
A team or Criunman engineers worked 
at Ft. Worth during the proposal 
drafting period. 

Boeing Effort 

Boeing concentrated its effort at the 
Wichita division, which at present is 
producing B-52 long-range bombers. 
Both groups were briefed at ASD last 
week on the new studies. 

McDonnell Aircraft Corp. was 
teamed with the Douglas Aircraft Co. 
In this instance McDonnell would have 
been the prime contractor but Douglas 
would have done the larger share of the 
work. 

Republic Aviation Corp. had as its 
partner the Chance Vought Corp. Re- 
public would have been the prime con- 
tractor. doing 72% of the work, with 
Chance Vought doing 28% . 

Individual proposals were submitted 
by the Lockheed Aircraft Corp. and 
North American Aviation, Inc., com- 
bining the efforts of its Downey and 
Columbus divisions. 

As it stands now the TFX will be 
developed in two versions. The Air 
Force model will be capable of Mach 
2.5 at an altitude of 60,000 ft., with 
growth possibilities to Mach 3. It will 
weigh more than 60.000 lb. and will be 


73 ft. long. Takeoff and landing capa- 
bilities call for 3,000 ft. or less. Combat 
radius will be 800 naut. mi. and the 
ferry range 3.600 naut. mi. Low level 
speed requirement is Mach 1.2 with a 
range of 200 naut. mi. 

The Navy has specified speeds of 
Mach 1 at sea level and more than 
Mach 2 at altitude. It must be able to 
carry six 1,000-lb. bombs for a combat 
radius of 150 naut. mi. and be able to 
loiter on station for 3J lit. Because of 
carrier deck and hangar deck limita- 
tions, the Navy restricts the weight to 
55,000 lb. and the length to 56 ft. to 
avoid a folding fuselage. 

All proposals utilized the variable 
geometry type of wing which permits 
high lift at low speeds and presents 
relatively little drag at high speeds. 
The Langley laboratories of the Na- 
tional Aeronautics and Space Admini- 
stration developed a variable sweep 
wing which docs not change the air- 
frame’s center of gravity. This type of 
wing, with variations, was installed on 
all company models for extended wind 
tunnel tests. 
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Ranger 3 Flight Stirs Reliability Question 


By Evert Clark 

Cape Canaveral, Fla.— Intensive dis- 
cussions of changes that may be made 
to Atlas-Agena B launch vehicles and 
Ranger lunar spacecraft to increase re- 
liability began last week immediately 
after the first U. S. attempt to take 
closeup pictures of the moon and make 
measurements of the lunar surface 
failed when the Ranger 5 missed the 
moon by 22,862 mi. and became a satel- 
lite of the sun. 

The failure has greatly aggravated the 
continuing controversy over reliability 
vs. performance— particularly since mal- 
functions occurred in both the General 
Dynamics Atlas booster and the Jet 
Propulsion Laboratory Ranger space- 
craft, and the faulty trajectory could 
have been rectified to a greater degree 
than it was except for what amounted 
to deficiencies in the Lockheed Agena 
second stage and the deep space track- 
ing network. 

This was the ninth unsuccessful at- 
tempt by the U. S. to put instrumented 
space vehicles near the moon, onto its 
surface or into orbit around it since 
August of 1953. A tenth booster ex- 
ploded on its launching pad during a 
static test. 

Russian Achievements 

Soviet Union sent its Lunik 1 to 
within 3,000-4,000 mi. of the moon in 
January of 1959; impacted Lunik 2 on 
the lunar surface in September of 1959. 
and photographed the moon's hidden 
side with Lunik 3 in October of that 

Rangers 4 and 5, tentatively sched- 
uled for launching in April and August 
of this year, are assigned the same ex- 
periments as Ranger 3 because National 
Aeronautics and Space Administration 
estimates that ballistic boosters with at 
least one upper stage have a statistical 
reliability of only 40-60%, and lunar 
or planetary experiments have about one 
chance in three of succeeding when ve- 
hicle and spacecraft both are taken into 
account (AW Jan. 8, p. 29). 

Ranger 3, originally scheduled for 
launch Jan, 22, was launched from 
Complex 12 at the Air Force Missile- 
Test Center here at 3:30 p. m. EST on 
Jan. 26 after a perfect countdown. The 
firing took place on the fourth day of 
a five-day astronomical “window" that 
occurs once each lunar month when the 
moon’s surface is properly lighted for 
television photography. 

The shot probably would not have 
been attempted on the fifth day of the 
window because at that time the launch- 
ing of the Mercury-Atlas 6 was sched- 
uled for the morning of Jan. 27. 


Ranger performed a number of in- 
tricate engineering tasks that pleased 
JPL officials, but carried out only one 
of its four scientific experiments— 
measurement of gamma radiation— with 
any degree of success. Two experiments 
could not be made because the spice- 
craft pissed too far from the moon’s 

One immediate result of the (light 
was the beginning of a careful re-ex- 
amination by NASA and its contractors 
of the whole approach to the problem 
of launch vehicle weight vs. payload 
weight, which is the heart of the relia- 
bility-vs.-perfonnancc argument. 

The launch vehicles used in almost 
all U. S. space experiments so far were 
designed and built under a military 
philosophy and a pressure of time that 
demanded very high performance at 
the sacrifice of some reliability. Increas- 
ing reliability of existing launch vehi- 
cles or the spacecraft almost automatic- 
ally means decreasing their perform- 
ance, because it is almost impossible to 
increase capability without increasing 

1- irst major problem to occur in the 
Ranger 3 launch attempt— and the 
cause of the four-day delay— was the 
rupture of an aluminum membrane at 
the top of the RP-1 fuel tank in the 
Atlas booster during a fueling test on 
Jan. 18. This integral tank is pressur- 
ized and is heat-insulated from the 
liquid oxygen tank above it by a plastic 
foam blanket. Rupture of the mem- 
brane allowed fuel to saturate the 
blanket. It was feared that the blanket 
might collapse. 

In a highly unusual move that NASA 
and Air Force Space Systems Division 
officials praised publicly, technicians 
removed the Atlas sustaincr engine and, 
through the use of two wooden plat- 
forms and a ladder, removed the insu- 
lating blanket without taking the vehi- 
cle off its pad. This blanket, used in 


Ranger 3 Solar Orbit 

Cape Canaveral, Fla.— Orbital elements 
of tile Ranger 3 spacecraft, which was to 
have impacted the moon but has become 
a solar satellite, arc: 

• Perihelion— 91.503.314 mi. Velocity at 
perihelion will be 59,146 mph. 

• Aphelion— 10S.133.854 mi. Velocity 
at aphelion will be 54,408 mph. 

• Inclination— 0.3988 deg. 

• Period— 406.439 days-only a few hours 
less than the period of Pioneer 4, which 
was launched Mar. 3, 1959. and became 
the first U. S. probe to pass near the 
moon and the first to become an arti- 
ficial satellite of the sun. 


the D-series Atlas, has been found un- 
necessary' and is not used in the E 
and F scries, but a similar leakage prob- 
lem occurred last week in the D-serics 
Atlas booster for NASA's Mercury- 
Atlas 6. 

Primary cause of Ranger 3's 23,000- 
mi. miss was excess velocity given to it 
by the Atlas because the General Elec- 
tric-Burroughs radio command guid- 
ance system functioned for less than a 
minute in the powered portion of the 
Atlas flight. 

Guidance Backup 

Tile General Dynamics programmer 
and autopilot system, which can serve 
as a backup to the guidance system, 
was able to fly the Atlas but not with 
the precision required. The Lockheed 
Agena stage, which failed to restart in 
the flights of Ranger 1 last Aug. 23 
(AW Aug. 28, p. 29) and Ranger 2 
last Nov. 18 (AW Nov. 27, p. 27), 
perfonned properly on the Ranger 3 
but was unable to compensate for the 
improper operation of the booster. 

Although the spacecraft made a com- 
plex midcourse guidance maneuver on 
command from JPL’s 85-ft. Goldstonc, 
Calif., tracking antenna and therefore 
came closer to the moon than it would 
have otherwise, this command could 
not be given until much later than it 
would have if tracking stations at 
Johannesburg. South Africa, and 
Woomera, Australia, had been able to 
send the command. 

Flight sequence follows: 

• General Electric airborne portion of 
the guidance system and Burroughs 
ground computer for the Atlas were 
functioning properly in the final check 
which occurs in the last 1.5 to 2 sec. 
before liftoff. The Atlas flics oil pro 
grammer and autopilot, however, until 
just before burnout at the two 1 50.- 
000-lb. thrust Rocketdync booster en- 
gines, and the guidance system simply 
monitors the flight. First discrete sig- 
nal that the guidance system is sup- 
posed to give is shutdown of the 
booster engines, when the vehicle is 
approximately 63 mi. down range and 
36 mi. high. 

• Guidance system failed to give the 
shutdown signal Programmer, which 
must wait through a short time lapse 
before it takes over as backup to the 
guidance, shut down the engines— but 
by this time thev had burned some 1.5 

• Single Rocketdync 60.000 lb. thrust 
sustainer engine, which is supposed to 
bum for about 270 sec. after liftoff, 
shutdown some 7 sec. too early because 
the extra burning of the booster engines 
had used too much fuel. This shorter 
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burning time did not balance out the 
excess velocity. Accuracy requirement 
for the Atlas was to be within 1 mph. 
of the approximately 12,000 mph. 
velocity at burnout. 

• Guidance system computer was sup- 
posed to determine velocity at burnout 
of the two small vernier engines, which 
normally occurs after sustainer burnout, 
and on the basis of this vital measure- 
ment, send a signal through the air- 
borne portion of the guidance system 
that would activate timers in the Agena 
to set the time of injection into earth 
orbit and later injection into lunar 
trajectory. 

Since the guidance system was not 
working, the programmer— again acting 
as a backup-sent an enabling signal to 
start the timers. But it did this without 
the kind of precision that might have 
allowed the Agena to burn a shorter 
time in an attempt to compensate for 
the excess velocity. 

• In spite of the lack of precise guid- 
ance and the extra speed, the Agena 
and its payload passed through the 
proper launch window, approximately 
90 mi. high, 390 mi. downrangc and 
400 mi. slant range from the Cape. 

• Agena separated, pitched to become 
horizontal to the earth, fired its 1 5,000 
lb. thrust Bell engine, burned for some 
2.5 min. to put itself and the payload 
into a near circular orbit at about 1 1 5 
mi., shut down for a 7-8 min. coast 
period in a so-called "parking" orbit, 
rc-started to put itself onto a lunar 
trajectory, shut down again, and sepa- 
rated the 727-lb. Ranger 3 payload by 
means of springs to send the spacecraft 
on its way to the moon. 

Velocity meters in the Agena can 
detect abnormal velocity imparted by 
the booster in some 997 out of 1,000 of 
the situations that would be expected 
to happen in the Atlas-Agena vehicle 
combination and try to compensate for 
it, but the excess velocity in this case 
was outside the limits of Agena's capa- 
bility. 

Guidance Lacking 

Agena uses timers, velocity meters, a 
pneumatic and a hydraulic system for 
control. If it had contained a guid- 
ance system, either inertial or one that 
could have been given corrective com- 
mands from the ground, it might have 
adjusted for the booster’s extra velocity. 

Proper trajectory would have taken 
the Ranger on a 66-hr. flight to the 
moon. An attempt to make a mid- 
course correction to the flight path and 
velocity was to have been made at 
about T 4- 16 hr. 

Target was to have been the Ocean 
of Storms, a plateau on the visible right 
side of the moon and just above its 
equator. Ranger would have photo- 
graphed the lunar surface with a vide- 
con camera from about 2,400 mi. alti- 


tude down to 1 5 mi. altitude. From 1 5 
mi. on to impact, a radar altimeter 
would have made reflectivity measure- 
ments of the lunar surface and would 
have triggered the 96.5 lb. Aeronutronic 
impact sphere and retrorocket that 
would have landed a seismometer on 
the surface to measure moon quakes, if 
they exist, and possibly mctcoritic 
impacts (AW Jan. 8, p. 29 and Jan. 22, 
p. 27). 

Since the launch was four days past 
the optimum time, the target became 
the left side of the visible surface near 
the equator. 

Only about half of the surface was 
lighted by this time. 

Because velocity was too high, JPL 
did not wait 16 hr. to command the 
spacecraft to attempt to correct its 
trajectory. The Goldstonc antenna ac- 
quired the spacecraft at 3.30 a.m. Jan. 
27, 12 hr. after launch. The high-gain 
antenna was commanded on and re- 
sponded, indicating that Ranger’s 
sensors had acquired the sun and the 
earth and oriented the spacecraft prop- 

At 5 a.m., commands to make 
Ranger turn toward the moon and in- 
crease its speed by 80 mph., using its 
small hydrazine and nitrogen tetroxide 
engine in an attempt to make the miss 
distance from the moon less, were sent 
and at 5:27 a.m. they were executed. 
Ranger was then 100,398 mi. from 
earth, traveling at 5,418 mph., and had 
a longitude of 70.65 deg. west and lati- 
tude of 17.86 deg. south. The space- 


craft then reacquired the earth and 

On a nominal flight, a mobile station 
in South Africa would have had Ranger 
in sight from five minutes after injec- 
tion until 1 3 hr. later: Johannesburg 
would have had it from 10 min. after in- 
jection until 1 1 hr. later; and Woomera 
would have had it from 25 min. after 
injection until 5.5 hr. later. 

Goldstone Acquisition 

Goldstonc does not acquire the 
spacecraft until 12.5 hr. after injection. 
If any of the other three stations had 
had command capability which they 
do not, the trajectory correction could 
have been given earlier and the space- 
craft probably would have come even 
closer to its target, even though the 
total 144 fps. velocity change possible 
with the small motor could not have 
made the spacecraft hit the moon. 

Because of a decision made some 
time ago. Johannesburg is being given 
a command capability and may be ready 
by April, in case modifications to 
launch vehicle and spacecraft do not 
delay the Ranger 4 launching. Woomera 
is not expected to be given command 
capability because the combination of 
Goldstone and Johannesburg will give 
JPL about 85% coverage. 

At 11:52 a.m. on Jan. 2S, 44 hr. and 
22 min. after launch, the spacecraft was 
about 31,000 mi. from the moon, mov- 
ing past its leading edge. Command to 
perform a terminal maneuver was sent 
from Goldstonc, and was executed at 
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12:22 pan. This turned the base of 
Ranger toward the moon through two 
pitch and one yaw maneuvers. 

At 12:45 p.m. the lid covering the 
videcon camera was opened. At 12:49 
p.m. the omni-directional antenna on 
top of the spacecraft moved out at a 
45 deg. angle. At 12:52 p.m., the vide- 
con camera, which had wanned up for 
50 min., began to take pictures and 
attempt to relay them through the high- 
gain antenna, which was to send scien- 
tific data to earth. 

After the first slight pitch required 
to position Ranger's base toward the 
moon, the high-gain antenna was to 
rotate 2 deg. to lock on earth. Instead 
of stopping at the end of the 2 deg. 
turn, it went too far. Cause is not 
known. The antenna’s movement is 
controlled by a computer-programmer 
and gearbox, but an override command 
telling it to hinge over was provided 
for. JPL sent this command but with- 
out success. The high-gain antenna has 
a look angle of only 1 6 deg., and Gold- 
stone was receiving signals only from 
the side lobe of the antenna. 

Threshold of reception at Goldstone 
was a signal strength of —150 DBM. 
and a signal strength of at least —115 
DBM was required for good reception 
of the TV pictures. Before the terminal 
maneuver was made, signal strength had 
been —1 18 but afterward it dropped to 
— 1 50— a decrease by a factor of 1 0,000. 

In the 41 min. from start of the TV 
experiment until Ranger fell below 
Goldstone’s tracking horizon at 1:55 
a.m., JPL switched from the high-gain 
antenna, which was sending scientific 
data, to the omm-dircctional antenna, 
which was sending engineering data, 
hut the omni-directional antenna was in 
such a position that the spacecraft it- 
self was in the way of the signals. 

JPL is considering Inning both en- 
gineering and scientific telemetry sent 
by the omni-dircctional antenna on 
later flights. Some fuel remained in 
the orientation system after the TV 
experiment, but the solar sensors were 
cut off for the terminal maneuver. With 
the solar paddles not oriented to the 
sun, no solar power was available and 
the silver zinc batteries soon failed. 

No attempt was made to re-orient 
the spacecraft. At 6:25 p.m. EST on 
Jan. 28, 50 hr. and 55 min. after launch. 
Ranger made its closest approach to 
the moon— 22,862 mi.— at a velocity of 
4,188 mph., and passed into a helio- 
centric orbit (see box. p. 50). 

Ranger 5 is tumbling slowlv, but at 
11 a.m. EST on Jan. 51, when it was 
596,400 mi from earth, it was still being 
tracked by the signal picked up from 
the small lunar capsule transmitter 
when it is pointed toward earth. This 
is powered by six silver cadmium bat- 
teries whose life is expected to be no 
more than 20 days. 


Public information plan developed 
for the guidance of U. S. Anny, Air 
Force and Navy during the critical de- 
velopment-testing phase of the Army's 
Nike Zeus anti-missile missile system 
in firings against ICBM-boostcr target 
vehicles, scheduled to begin this sum- 
mer over Pacific Missile Range, is 
projected to give bare infonnation of 
little value, plus other details already 
known. 

These Nike Zeus firings from Kwaja- 
lein Island against target vehicles 
boosted by Atlas and Titan 1 ICBMs 
fired from Vandcnberg AFB may form 
the basis for the decision by Depart- 
ment of Defense whether the Army’s 
anti-missile missile should be approved 
for production, perhaps concurrently 
with these development firings which 
may extend over a period of two years. 

There will be 47 ICBM-boostcd tar- 
get vehicles launched for interception 
by Nike Zeus. Eighteen of the ICBM 
boosters have been purchased by the 
Army for the interception experiment 
and will be fitted with telemetry. The 
remaining 29 boosters will lrc opera- 
tional configurations fired by the Air 
Force’s Strategic Air Command in its 
combat training launch program. 

Army Role 

All 47 interception tests will be con- 
ducted m accordance with Anny speci- 
fications as part of the program to de- 
velop and calibrate the Nike Zeus 
system. Army will specify the time of 
the launches, the trajectories, ballistic 
coefficients, radar cross sections and. as 
the program progresses from the rela- 
tively easy initial defense exercises to 
the more difficult defense situations in 
the later shots, the type of target ve- 
hicle penetration aid to be employed 
and the point in space and time when 
it will be deployed. None of the target 
vehicles will be live. All will be instm- 
mented. 

Policy outlined in the public infor- 
mation plan is that demonstrated ca- 
pability' of the U. S. to intercept ICBM 
target vehicles is of paramount military 
and political importance, and that in- 
formation relating to this capability 
must be carefully protected. Also, 
degradation of intercontinental ballistic 
missiles in the deterrent force of the 
U. S. would be detrimental to national 
interest. 

Accordingly, preparation of infonna- 
tion proposed for release concerning the 
tests is intended to follow these guide- 

• Information will be completely objec- 
tive and avoid references which can be 
interpreted as downgrading either Nike 


Zeus or the target vehicle’s ICBM 
booster, because such degradation would 
be detrimental to the national interests. 

• Target vehicles will be described to 
distinguish them from an operational 
ICBM. 

• Test environment will be described 
to present adequate and accurate infor- 
mation within security limitations. The 
intercept exercises will be presented as 
development tests to determine the ca- 
pabilities of the Nike Zeus anti-missile 
missile system, and not be presented as 
contests between Nike Zeus and opera- 
tional ICBMs. 

Secrecy on Interceptions 

Under the broad infonnation guide- 
lines. however, all firings in the program 
for Nike Zeus interception of ICBM- 
boosted target vehicles will be closed 
events. Firing dates will not be released 
in advance. Test results will be with- 
held. 

Department of Defense will be re- 
sponsible for clearance and release of 
all information related to the program 
but the Army, since it has specific 
cognizance for the intercept test pro- 
gram, generally will be responsible for 
the preparation and coordination of in- 
formation. 

Both Air Force and Navy will have 
icry limited roles in release of informn- 

Thc scries of tests will be divided 
into two phases. Phase 1, probably 
utilizing the 18 ICBM boosters ac- 
quired bv the Army, will be terminated 
by an announcement bv the President 
of the United States. Under Phase 2, 
release of information will be made on 
a test-by-test basis. The Army solely 
will be responsible for determining 
whether the performance of the target 
vehicle permitted a complete offensive- 
defensive engagement at Kwajalein 

President's Statement 

At the completion of Phase 1 firings, 
the proposed statement to be made by 
the President is projected to include the 
following: 

"The U. S. has made the first inter- 
ception of an intercontinental ballistic 
missile nose cone known to science. 
This is a major step forward in defend- 
ing this country against nuclear attack 
and far more importantly, in prevent- 
ing such attack. 

"The U. S. Army’s Nike Zeus anti- 
missile missile system successfully in- 
tercepted an ICBM nose cone at a 
point in space on (date) in a test con- 
ducted on the Pacific Missile Range. 

“The Nike Zeus installation used in 
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the test is on the island of Kwajalein 
in the Southwest Pacific. 

“The ICBM nose cone was a target 
vehicle which had been launched into 
an ICBM trajectory at ICBM speed 
using an Atlas ICBM launched by the 
Air Force at Vandcnberg AFB. Calif. 

“Neither the intercepting missile nor 
the target carried a real warhead. 

“The intercept was evaluated with 
extremely precise tracking equipment. 
This instrumentation showed that the 


Orbital Launch Study 

Results of a study of orbital assembly 

orbital launch operations (OI.O) (AW 
Oct. 2. p. 23 and Nov. 20. p. 32). con- 
ducted by Vonglit Astronautics for Na- 
tional Aeronautics and Space Adminis- 
tration. have been presented to Marshall 
Space Flight Center. 

Companies assisting Vought with un- 
funded studies were American Machine 
& Foundry for retrieval and docking. 
Douglas Aircraft for propellant transfer. 
International Business Machines for 
checkout. Northrop’s Norair Division for 
escape window analysis. Raytheon for 
launch from earth and rendezvous, and 
Spcrry-Rand for cc c t s stabili- 



Nike Zeus missile, fired and controlled 
from Kwajalein Island, scored a definite 
kill. 

"This test is part of a continuing 
series to determine the full capabilities 
of the Anny’s Nike Zeus anti-missile 
missile. Target nose cones representing 
defense planners’ best technical judg- 
ment on projected enemy threats 
covering a broad range of ballistic and 
radar characteristics will be engaged as 
they approach Kwajalein Island from 
various directions and re-entry angles.” 
DOD Release 

A sample release by Defense Depart- 
ment for successful Phase 2 intercept 
will contain these statements: 

"The Army’s Zeus anti-missile mis- 
sile svstem has successfully intercepted 
an ICBM nose cone in another of a 
scries of continuing tests, the Defense 
Department announced today. 

"A Zeus missile, fired and controlled 
from the Army test installation on 
Kwajalein Island in the Southwest Pa- 
cific. intercepted an ICBM target on 
(date). 

"The Army said ground tracking 
equipment and a scoring device carried 
in the target nose cone indicated that 
the Zeus missile was well within the 
lethal radius of its warhead. 

"Ground distance from Kwajalein Is- 
land and the altitude at which the inter- 
cept took place were not disclosed. 


"The target ICBM nose cone had 
been boosted to ICBM velocity on a 
5.000-mile trajectory from Vandcnberg 
AFB. Calif., using an (ICBM type) 
ICBM booster fired as a training exer- 
cise by a crew of the Strategic Air Com- 
mand. 

"Testing of the Zeus system using 
ICBM nose cone targets will continue 
on the Pacific Missile Range, 

"The target nose cones represent de- 
fense planners' best technical judgment 
on future enemy threats. Targets with 
radar cross sections and countermeas- 
ures envisioning a more sophisticated 
future offensive capability will be en- 
gaged by the Zeus system to further 
evaluate its capability to provide active 
defense against ICBM attack.” 

Basic Situations 

The public information plan antici- 
pates that five basic situations may arise 
during the intercept test firings. The 
situations are: 

• Complete engagement, with success- 
ful intercept. 

• Complete engagement, with no in- 

• No engagement, because of target ve- 
hicle failure. In this instance the Army, 
at Kwajalein. will inform the Air Force, 
at Vandcnberg AFB. of the situation 
and the latter, during Phase 2 firings, 
will prepare and coordinate a statement 
with the Army prior to submission to 
the assistant secretary of defense for 

• No engagement, because of range 
safety dcstruct of intercepting missile. 
During Phase 2 firings, the Pacific Mis- 
sile Range commander will prepare and 
submit a proposed statement to assist- 
ant secretary of defense for public af- 
fairs. for release. 

• No engagement, because of range 
safety dcstruct of ICBM booster. In 
this ease the Pacific Missile Range Com- 
mander will release a standard an- 
nouncement. 


Contract Awards 

556.733. 993 contract to United Aircraft 
Corp.’s Pratt & Whitney Division for 
152. J57. J75. and TF33 aircraft engines 
for the Air Force. Work will be per- 
formed in East Hartford. Conn. 

Other recent contracts included: 

520 million to North American Aviation. 

the Minuteman missile guidance and 
control package. Work will be done in 
Downey. Calif. 

• A Si0.4-million Air Force award to 
Lockheed Aircraft Corp., for research 

cles. Work will be performed in Sunny- 
vale. Calif. 
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Expanded Space Effort Viewed 
As Coid War Need, Foil Shows 


By George C. Wilson 

Washington— Dominant feeling at 
the grass-roots level about President 
Kennedy’s enlarged space program is 
that it is a questionable expenditure 
except when viewed from the stand- 
point of the cold war, according to a 
cross-section of House of Representa- 
tives’ members polled bv Aviation 
Week. 

Representatives were asked to indi- 
cate how their constituents felt about 
four key aspects of the U. S, space pro- 
gram. Tabulation of the first 100 re- 
plies, which represented all sections of 
the nation, showed these other view- 
points as majoritv feeling among the 
voters in the opinions of their congress- 

• U. S. space program is proceeding at 
the right pace. Among those who dis- 
agree with this majority viewpoint, twice 
as many favor speeding up the program 
as those who favor slowing it down. 

* I.anding a man on the moon is some- 
thing the U. S. must do primarily to 
keep up with Russia. The minority 
opinion on this question was split al- 
most evenly between regarding the 
lunar landing as a stunt or as a logical 
step in the exploration of space. 


• National Aeronautics and Space Ad- 
ministration, rather than the military, 
should run the space program. Although 
there was emphatic support for NASA 
on this question by a ratio of almost 
5 to 1, the representatives indicated 
their constituents were more undecided 
on this question than any other asked 
in the poll. 

On the basis of their own and con- 
stituents’ convictions about the space 
program, a majority' of the representa- 
tives polled said they intended to sup- 
port the current rate of spending for 

Those in the minority who favor ac- 
celerated spending outnumbered those 
who favor less spending by almost 3 

General Support in South 

In breaking down the results by the 
geographic regions of Northeast, South. 
Midwest and Far West, no distinct pat- 
terns emerged except for more general 
support of the space program in the 
South than the other areas. Representa- 
tives from the South said a majority of 
their constituents regarded spending 
billions for space as a worthwhile in- 
vestment. 

No significantly different pattern 


Space Poll Breakdown 

Washington— This is how the voters feel about the U. S. space program, according 
to their representatives in Congress who completed the following Aviation Week 
questionnaire: 

1. Majority of my constituents appear to feel billions for space is: 

A. Worthwhile investment— 38%. 

B. Waste of money— 6%. 

C. Questionable expenditure but perhaps necessary because of the cold war— 56%. 

2. Majority of my constituents appear to feel the U. S. space program is proceeding: 

A. Too fast and therefore wasteful— 14%. 

B. Too slow, especially compared with Russia’s program— 10%. 

C. At the right pace— 50%. 

D. Undecided— 6%. 

5. Landing a man on the moon appears to my constituents as: 

A. A stunt, or gimmick, not worth the cost— 25%. 

B. A logical step in the exploration of space— 22%. 

C. Something the U. S. must do primarily to keep up with Russia— 50%. 

D. Undecided— 3%. 

4. Majority of my constituents appear to feel the space program should be run 
primarily by: 

A. A civilian agency like National Aeronautics and Space Administration so mili- 
tary docs not get the upper hand— 68%. 

B. The military since it could do the job faster— 14%. 

C. Undecided— 18%. 

5. Because of my personal and constituents’ cons-ictions, I intend to support: 

A. Accelerated space spending— 25%. 

B. Less space spending than the current rate— 9%. 

C. Continuance of the current rate of spending— 60%. 

D. Undecided— 6%. 


emerged when the completed question- 
naires were separated by political party 
instead of considered as a whole. This 
indicates the space program, launched 
by President Eisenhower and enlarged 
by President Kennedy, is not considered 
at present as a partisan issue. 

Some 13% of the replies were from 
congressmen who said they had not en- 
countered enough constituent interest 
in the space program to justify complet- 
ing the questionnaire. This may indi- 
cate that a segment of the public is 
reserving judgment on the value of the 
U. S. space program. 

No Deep Feeling 

Rep. Henry C. Schadcberg (R.-Wis.) 
typified this view when he said: "My 
contacts until my people indicate to me 
that most have no deep feelings about 
whether or not our government should 
engage in space exploration but accept 
it as a matter of course. When we 
speak in terms of billions of dollars 
they, of course, consider the price too 
high. I doubt very much whether very 
many would express an opinion as to 
whether or not the program was going 
too slow or too fast-nor would they feel 
qualified to make a judgment as to 
whether a military or civilian agency 
should take charge." 

Rep. Schadcberg. a first term con- 
servative congressman, added that lie 
personally feels “a space program is 
legitimate and necessary for our defense 
... I feci that the 0. S. should not 
engage in space exploration in an at- 
mosphere of stunting or showing off. 
To me it is more important that this 
country contribute something more in 
space than just to be up there first with 
the heaviest object." 

Cold War Link 

Rep. Emilio Q. Daddario (D.-Conn.), 
a member of the House Science and 
Astronautics Committee, noted on the 

S uestionnairc that it is regrettable that 
ic space program is linked in the pnb- 
Uc mind to the cold war contest with 

"I am concerned by this," he 
said, "because the space program does 
not therefore stand on its own and there 
is the resulting danger that it will not 
receive the continuous support it will 
need ov er the years ahead to do what 
must be done." 

Although Rep. Daddario said his con- 
stituents felt the U. S. was proceeding 
too slowly, he said he favored less space 
spending than the current rate because 
"we arc in short supply in both man- 
power and scientific facilities, and these 
must be enlarged and developed care- 
fully over the course of the years ahead 
so that our space program will be effi- 
ciently run. There is great danger that 
we will over-extend our resources and 
facilities." 
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Kennedy to Reassure Scientists 
On Conflict-of-interest Question 


Washington— Kennedy Administra- 
tion is working on several fronts to re- 
assure its scientific consultants who 
fear flics' may be publicly criticized for 
violating the spirit, if not the letter, of 
conflict-of-interest laws. 

Spurring the Administration’s efforts 
is the knowledge that Chairman F. Ed- 
ward Hebert (D.-I .a.) of the House 
Armed Services Special Investigations 
Subcommittee intends to hold hearings 
in the spring on the question of whether 
government consultants are exploiting 
their access to inside information. 

"Unless we can provide reassurance 
to these scientific consultants we need 
so badly." one high Defense official 
said, "we’re likclv to have a stampede 
on our hands." White House officials 
express similar concern, declaring any 
sensational type congressional investiga- 
tion will break down the scientific- 
government relationships built up since 
the McCarthy era. 

As a starter, the Justice Department 
has studied the hodge-podge of conflict- 
of-interest laws on the books to deter- 
mine how they apple to scientific con- 
sultants used by the White House. 
Atomic Encrgv Commission, Defense 
Department and other government 
agencies. 

The Justice Department interpreta- 
tions of the current laws is the basis 
for guidelines the Kennedy Administra- 
tion is drafting for the various federal 
agencies. These guidelines are intended 
to inform the scientific consultants 
what they can and cannot do under the 
present conflict-of-interest laws. 

Also, the Administration is pressing 
for new legislation. Focus of this effort 
is the Senate Judiciary Committee, 
which is considering the conflict-of- 
interest legislation passed by the House 
last August. The Kennedy Administra- 
tion endorsed the House-passed bill last 
year, but is expected to press for amend- 
ments this year tailored to the prob- 
lems raised by scientific consultants. 

The basic problem is finding a way 
to encourage top-ranking professionals 
in the missile field, for example, to help 
evaluate a Defense Department proposal 
and at the same time ensure that these 
consultants will not exploit the govern- 
ment information in such ways as help- 
ing their companies get the contract or 
to make money on the stock market. 

There is general agreement that pres- 
ent conflict-of-interest laws arc inade- 
quate. President Kennedy in a special 
message last year said “fundamental 
defect of these statutes as presently 
written is that on the one hand, they 
permit an astonishing range of private 


interests and activities by public officials 
which arc wholly incompatible with the 
duties of public office; on the other 
hand, they create wholly unnecessary 
obstacles to recruiting qualified people 
for government service. This latter de- 
ficiency is particularly serious in the 
ease of consultants and other temporary 
employes. . . ." 

If the present conflict-of-interest laws 
were taken literally, the President said, 
a postal clerk could lie jailed for helping 
his mother file for a tax refund while 
a cabinet officer would be allowed to 
influence an independent agenev to 
award a TV license to a business asso- 
ciate who would share the profits with 
him. Justice Department interpreta- 
tion of the present conflict-of-interest 
criminal statutes will have the effect of 
law, since it is Justice which would 
initiate any prosecution under those 
statutes. 

The House Special Investigations 
Subcommittee is particularly concerned 
about scientific advisers who serve on a 
number of government panels which 
help make decisions on contracts which 
could go to their firms or universities. 
The subcommittee staff hopes to meas- 
ure the extent of this practice. 

One case that has had close attention 
is that of USAF I.t, Gen. Donald L. 
Putt (iet.1. who has headed United 
Technology Corp. since his retirement, 
lie also served as chairman of USAF's 
Scientific Advisory Board until last Dec. 
30. In mid-November. Gen. Putt had 
suggested that Dr. Guv Stevcr. vice- 
chairman. succeed him since the chair- 
manship is on a calendar year basis. 
Because the end of his term coincided 
with a contract award to UTC and be- 
cause press reports had allied attention 
to his two positions. Air Force stated 
that his request was "not influenced in 
any way by conflict-of-interest consid- 
erations.” 

One result of Administration concern 
is that officials have asked Rep. Hebert 
to go easy on advisers in his hearings. 


Martin Relocation 

Martin Marietta Corp. is in the proc- 
ess of moving its corporate offices to New 
York CiK. according to an official of the 
company. President George M. Bunker 
and his corporate staff expect to move 
into new quarters at 350 Park Ave. this 
May. 

Martin Marietta Chemical Division 
offices, some of which already arc in New 
York, will also be located entirely in 
New York. 


News Digest 


First USAF-Martin Marietta Titan 2 
missile has arrived at Cape Canaveral, 
Fla., from the Denver, Colo., plant 
and is expected to be launched about 
Mar. 1. The 47th and last Titan 1 to 
be launched from the Cape was fired 
successfully Jan. 29. It was the seventh 
missile used to test the AC Sparkplug 
all-inertial guidance system to be used 
in Titan 2. Of the 47 firings. 34 were 
successful. 9 were partially successful 
and 4 failed. 

Maj. Gen. Harold W. Grant last 
week was named deputy administrator 
of the Federal Aviation Agency. The 
officer, presently commander of the Air 
Force Communications Service at Scott 
AFB. will take office Feb. 19 but will 
remain in active Air Force service. Ap- 
pointment of a military officer was pre- 
dicted bv Aviation Week (AW Jan. 8. 
p. 48). 

Naval Weapons Annex is being estab- 
lished at Bangor. Wash., to check Out. 
service and supply Polaris fleet ballistic 
missile systems operating in the Pacific. 

U. S.-Sovict-British nuclear test ban 
talks that have rambled through 353 
largely-fruitless sessions over the past 39 
months may have come to a final end— 
and again without results. Soviet dele- 
gate Semyon Tsarapkin said last week 
"the Geneva conference on the discon- 
tinuance of nuclear weapon tests has 
been wrecked by the Western powers.” 

New York— Florida Renewal Case 
hearing, in which Northeast Airlines 
seeks permanent Florida operating 
authority (AW Jan. 15. p. 42). is post- 
poned until after Feb. 5. when the rc- 

S irt on the prehearing conference in the 
ortheast-Il ughes Tool Case is due. 

Army lias awarded contracts of about 
S500.000 each to Martin Marietta 
Corp.. Hughes Aircraft Co. and 
McDonnell Aircraft Co. for feasibility 
studies on TOW. a new anti-tank 
guided missile system. 

Boeing Vcrtol 107 helicopter pow- 
ered bv two General Electric CT5S-110 
turboshaft engines last week received 
FAA type certificate for day and night 
VFR transport. 

H. G. Sturgeon, dc Havilland Air- 
craft managing director and directly re- 
sponsible for development and produc- 
tion of the Trident threc-jct transport 
(AW Jan. 22, p. 51). last week resigned 
Iris post. Sturgeon reportedly differed 
with Hawker Siddeley group directors 
on dc Havilland reorganization. 
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AIR TRANSPORT 


French Press Super Caravelle Decision 


British are advised they will lose out to U. S. engine 
if cooperative agreement is not reached soon. 

Bv Herbert J. Coleman 


London— French government has informally told British aircraft designers 
and engine manufacturers that unless a United Kingdom decision on joint 
supersonic transport cooperation is made soon, the engine probably will come 
from the United States. 

The aircraft involved is the Slid Super Caravelle which, if the joint agree- 
ment is reached, will be built by Sud and British Aircraft Corp. The French 


have committed the industry to a M 
British government has not yet given 

Prime engine under consideration is 
the Bristol Siddcley Olympus 593, a 
civil version of the’ Olympus 22-R for 
the TSR.2 strike fighter, slightly modi- 
fied for the supersonic transport. How- 
ever, Rolls-Rovre has designed the 
RB.17S engine-also in the 28,000-lb.- 
thrust class of the Olympus 593— for the 
same project. 

Flight Tests 

Bristol Siddcley has the edge, since 
the Olympus has been in Royal Air 
Force sen-ice for some time, and the 
593 itself is scheduled to start flight 
tests in an Avro Vulcan this month at 
Bristol. The engine is being fitted into 
the belly section, with two pods for in- 
take air hung fonvard of the pitot tubes. 
Another 593 is on static testbed. No 
metal has been cut for the RB.178. 

With the final decision resting at 
the British cabinet level, the French 


Tch 2.2 transport by 1966-67, but the 
its industry the final go-ahead. 

have told industry executives here that 
supersonic transport designers are con- 
sidering a version of the Pratt & Whit- 
ney J75 jet engine, modified somewhat 
from its present use in the Republic 
F-105. The deal would be simplified 
through an ownership agreement be- 
tween Pratt & Whitney and Snccma, 
the French engine company. 

Dr. Stanley Hooker. Bristol Siddcley 
chief technical director, said the 
Olympus modification includes blade- 
cooling and. most important, an after- 
burning system fully controlled by pilot 
throttle. The latter was designed into 
the engine to give it transonic boost at 
38,000 ft. to reduce sonic boom prob- 
lems. The airplane will cruise at 58,- 
000-60,000 ft. 

The supersonic version also includes 
a complicated system of variable 
geometry and boundary layer control. 


still in the process of design, to pro- 
vide a secondary airflow. 

Thrust reverser is similar to that on 
the F-105, but with four clamshell 
doors turning the thrust. Static tests 
arc centered on heating the intake to 
HOC to simulate Mach 2.2 flight at 

Dr. Hooker said the airplane prob- 
ably will be offered in two configura- 
tions, one British and one French, 
which externally would be about identi- 
cal. The British version would be used 
for transatlantic and Commonwealth 
flights and would sacrifice payload for 
fuel space, while the French are basic- 
ally interested in medium-range flights. 
Both versions would use four engines. 
Hooker foresees a market for 100-plus 
airplanes. 

BS.53 Design 

Meanwhile, Hooker said Bristol Sid- 
dcley was pressing design of plenum 
chamber burning for its BS.53 Pegasus 
family of lift engines. The powerplant 
is now used in the Hawker P.1127 
VTOL fighter and has been submitted 
in the NATO competition as the en- 
gine for the P.1150 supersonic version 
and the Republic-Fokkcr entrv as the 
BS.100 (AW Dec 18, p. 29). The en- 
gine has not yet been built. 

Plenum chamber burning involves 
burning extra fuel in the front nozzle 
ducts containing the bypass air. Air 
in this region is relatively cool and large 
thrust boost can be obtained-on the 
order of 30% on takeoff and nearly 
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Personalities Outweigh Issues In 
National-Continental Merger End 


treble at Mach 2— with a small increase 
in specific fuel consumption. Bristol 
Siddcley has done considerable research 
in this field in its ramjet engine division 
studies. 

Pegasus also is being equipped with 
water injection which comes into op- 
eration when exhaust nozzles exceed a 
certain angle from the horizon. With 
water injection. Pegasus takeoff thrust 
at sea level can be restored to full ISA 
performance in ambient temperatures 
up to -40C. 

Dr. Hooker claimed the P.1127, now 
in flight test (AW Jan. 15. p. 33) now 
lias range better than the Royal Air 
Force’s Ilawkcr Hunter and twice tilt- 
climb capability, without considering its 
potential as a pure VTOL weapon. 
Other Engines 

Another Bristol Siddcley engine, de- 
signed for use in tandem with the BS.53 
family, is the BS.59 pure lift engine, 
which should start testbed running this 
summer (AW Dec. 25. p. 11). The 
engine primarily is being built for use 
with a light transport design, which 
Hooker describes as about the size of 
the Caravelle. with two BS.53s as prime 
propulsion engines. The two BS.59s 
would be mounted in the belly, aft of 
the cockpit section. 

Concentration on pure lift is a de- 
parture from Bristol Siddcley policy of 
emphasis on deflected thrust engines. 
Hooker is on record as decrying pun- 
lift engines which would be shut off 
when propulsion engines take over 
(AW Oct. 23, p. 77). 

But Dr. Hooker told Aviation Week 
that the combined system makes sense 
in light transport aircraft, particularly 
since one crew member could be as- 
signed to monitor engine performance, 
llis original opinions still stand in re- 
gard to single seat fighter and rccon- 


Breech Resigns 

as a voting tmstec of the 78% Hughes 
stock in Trans World Airlines, to be 
succeeded by Theodore V. Houser, 
former chairman of Scars. Roebuck and 
Co. 

for some time (AW Jan. 29. p. 41). 
Brcecli remains board chairman of TWA. 

Breech said he agreed in December. 
1960. to become a TWA director if 
elected, and shortly thereafter consented 
to become a voting tmstec, but made it 
clear he would expect to be replaced as 
trnstee within a reasonable time. 

TWA said it was notified of Breech's 
resignation and Houser’s appointment by 
the Irving Trust Co., representing the 

voting trustee arrangement. 


New York— Withdrawal of the Con- 
tinental and National airlines merger 
proposal last week basically resulted 
from the inability of National’s Board 
Chairman. George T. Baker, to bring 
himself to sign an agreement to end 
the entity of his airline. 

No explanation of the step was made 
by cither airline, except that they had 
been unable to complete a definitive 
agreement on merger terms. The two 
airlines had reached agreement in prin- 
ciple and had filed an application with 
the Civil Aeronautics Board (AW Dec. 
18, p. 35). 

Continental, which was to lx- the sur- 
viving carrier, had proceeded quickly 
with the drawing of the definitive agree- 

Contincntal felt that the interests of 
both parties, as outlined in their talks, 
had been included in the final docu- 
ment. Baker, however, began to have 
second thoughts on the plan and to 
question whether National's interests 
really were being considered adequately 

However serious these objections 
were. Baker was unable to bring himself 
to take with a few- strokes of a pen what 
might well have been an irrevocable 

Somewhat divergent accounts exist 
on these points. Similarly. Baker con- 
tends that nothing in the business out- 
look affected the decision, but observers 
were not overlooking that National's 
revenues and net have turned around 
radicallv with its Southern Transcon- 
tinental route award. 

All sources agree, however, that per- 
sonality played a much more dominant 
role in the merger breakdown than any 
point at issue. 

One financial source noted Baker's 
deep personal involvement in the found- 
ing. building, running and ownership 
of National and how this, in the final 
analysis, seemed to have carried the 
heaviest weight in the scales. 

Until the professional managers re- 
place the individualists in airlines, this 
source commented, there will be little 
if any actual merging on a cold business 
basis. As in the past, he said, it will take 
grim economic necessity to force the 

When the merger broke down, there 
was some consideration on the part of 
the two airlines to pick out a potentially 
controversial point and use it to explain 
the surprise move. But in the end, they 
felt this might be too transparent and 
decided to simply say nothing. 

One result of the breakdown now 
might be to revive what had become 


dormant interest in a Continental- 
Braniff merger, sources here speculated. 
Baker, who says National has no need 
to merge, adds that National is not 
discussing merger seriously with any 
other airline. 

There had been some early specula- 
tion that the two airlines might have 
withdrawn their proposal in order to see 
what criteria for merger the CAB might 
lay down in the Eastern-Amcrican mer- 
ger hearings (AW Jan. 29, p. 36). But 
this did not appear to enter the decision. 

The two carriers asked CAB to dis- 
miss their application, which was filed 
Dec. 12 in the form of an initial agree- 
ment and was expected to receive ex- 
pedited treatment by CAB. Under this 
agreement, Baker was to become board 
chairman of the combined “National- 
Continental Airlines." Continental 
President Robert F. Six was to become 
president, and National President R, E. 
Wieland was to become first vice presi- 
dent and assistant to the chairman of 
the board. There was some speculation 
that final agreement on the responsibil- 
ities of these top officials in the com- 
bined operation was not forthcoming. 
Surprise Move 

The move came as a surprise to the 
industry. For one thing, application of 
American and Eastern for a merger, if 
it were approved, would leave Con- 
tinental and National in weaker posi- 
tions individuallv than as a combined 
airline. An Eastern-Amcrican combina- 
tion would provide more powerful com- 
petition against National on its north- 
south routes and against Continental in 
its Chicago-West Coast service. 

Both National and Continental 
showed relatively good financial results 
in their most recent reports. Continen- 
tal earned a net profit of SI. 127.000 for 
1961 on gross rev enues of S62,996,000. 
Operating profit was S4.922.000. Ex- 
cluding capital gains, it was Continen- 
tal's second best year, the best being 
1960 when net. excluding capital gains, 
totaled SI. 50 5.000 on gross revenues 
of S61.047.000. 

National showed a net profit of 
S227.110 for the six months ended Dee. 
31. 1961. compared with a net loss of 
S4.03S.205 for the like period of I960. 
Operating revenues for the 1961 period, 
boosted by Southern Transcontinental 
route traffic, totaled 541.403,689. an in- 
crease of 35%. Revenue passenger miles 
in the 1961 period increased 37% to 
641,473.000. Net profit for December. 
1961, was $791,146 compared with a 
net profit of S239.902 in December, 
I960, 
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MacIntyre Confident of Merger Success 


By L. L. Doty 

Miami, Fla.— Full confidence that the 
proposed Eastern Air Lines-American 
Airlines merger will be an accomplished 
fact by November and will precipitate 
further mergers that could reduce the 
number of domestic trunklines to four 
or five was expressed here by Malcolm 
A. MacIntyre, Eastern’s president. 

The proposed union of two of the 
industry's “Big Four" members has 
been assured expeditious processing by 
the Civil Aeronautics Board Bureau 
Counsel, and much of the criticism that 
greeted the merger announcement has 
subsided. 

MacIntyre said that early congres- 
sional reaction was probably the result 
of a “race between reason and emo- 
tion." and added that he had had suc- 
cessful talks on the subject with a 
number of congressmen who initially 
had felt the merger would create too 
large an organization. 

Fits CAB Position 

MacIntyre said he believes that the 
proposed combination fits perfectly into 
the merger philosophy advanced by 
CAB Chairman Alan S. Boyd, lie said 
it will "strengthen the financial picture 
and eliminate some over-capacity,” and 
reemphasized that the merger will not 
reduce present competition. 

lie stressed that there are no plans 
to drop smaller stations from the com- 
bined route and said he visualizes a 


growth in the air shuttle principle. 

He categorized the air shuttle opera- 
tion between Boston-New York-Wash- 
ington as "profitable,” and said that 
load factors were now in the mid-50's. 
Air-bus has prosed profitable during 
summer months and "marginal” in the 
winter, he said. He said he felt air-bus 
fares are about as low as they can get. 
History of Talks 

MacIntyre disclosed that talks be- 
tween American and Eastern on the 
merger began about the first of De- 
cember. He said that Eastern previously 
had explored other merger possibilities. 

Prime purpose behind the drive for a 
merger is the low rate of return gen- 
erated by the airline industry under its 
present structure. MacIntyre said that 
Eastern is in sound financial condition 
and has "turned the comer” as far as 
losses are concerned, will be "back in 
the black” this year. 

I le said that without an adequate rate 
of return, even though some profit is 
showing, normal growth is impossible. 
He cited the railroad industry as an ex- 
ample. noting that its biggest problem 
has been finding capital to support the 
purchase of modem equipment. He said 
no railroad has raised capital in the 
past 30 years through the sale of stock. 

I Ic stated that Eastern is now increas- 
ing the number of scat miles offered 
but that the growing cost of producing 
the additional scat miles is cutting into 
the carrier’s rate of return. "Our prod- 


uct is seat miles,” he said and added 
that one purpose of the merger is to 
generate more scat miles at less cost 
which will result in substantial savings 

Orders for the Boeing 727 turbofan 
transport by both American and East- 
ern will be reduced, MacIntyre said, 
although he was unable to specify the 
exact amount of the cutback. He said 
the combined company will also be 
able to reduce orders for engines and 
spare parts, but that Eastern's mainte- 
nance base here and American’s in 
Tulsa will be retained. 

Piston-engine aircraft, particularly the 
Lockheed 1049 Constellations and the 
Douglas DC-7s will be eliminated. He 
admitted that the market for these air- 
craft is limited, but said that disposal 
of the planes will not cause losses since 
all of American’s DC-7s had been writ- 
ten off and Eastern’s piston-engine air- 
craft were almost entirely depreciated. 

Ground facilities at stations served 
jointly by the two carriers will be con- 
solidated under the merger plan, al- 
though MacIntyre felt that the two 
terminal buildings at New York Inter- 
national Airport will be retained because 
of the need for gate space there. He 
speculated that one terminal could be 
used for regular flights and the other 
for air-shuttle flights, or that one would 
be called "American-West.” the other 
"American-South." 

Name Choice Explained 

He refused to agree that Eastern is 
being absorbed or submerged by Amer- 
ican. and indicated that Eastern will 
have an equal share in policy making 
for the combined company. The name 
American was chosen for the new com- 

E ny, he said, because use of the name 
stern, either by itself or hyphenated 
with American, would imply a regional 

Four or five Eastern officials will be 
invited immediately to accept key po- 
sitions in the newly fonned organiza- 
tion, he said. Captain E. V. Ricken- 
backcr, former president and Eastern’s 
current board chairman, will retire, 
MacIntyre said. 

He felt that more mergers will be 
stimulated by the Eastcrn-American 
union, with the result that only four or 
five trunklines will remain in existence. 
Regional services will be taken over by 
the local service carriers, several of 
which, he said, have already taken on 
a regional character while still perform- 
ing feeder-line requirements. 

It is still too early to measure the 
degree of opposition which will emerge 
during CAB hearings in the case, but 
Aviation Week talks with officials of 
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North Atlantic Traffic — 1961 


—North Atlantic scheduled traffic si 
if 1961, with a 13® increase over tl 
of 434,792 passengers. Capacity for t 


p 24® 


-•rs carried during 1961 increased 9% to 1,919.466: seats increased 
il of 3,747,452. 

all load factor on the North Atlantic in both directions for 1961 w 
om 64% in 1960. Individual load factors ranged from a high of 59 
i to a low of 31% (Iberia). 

ilass traffic declined significantly in 1961. dropping 21% to a 
passengers. Economy-class passengers totaled 1,674.596. np from 1 
i’ and tourist-class passengers in 1960. 

tinnally. the 1961 traffic divided 922.072 eastbound and 997,394 w 
rs I 1 1 bound scats totaled 1.864.968 and westbound seats totaled 1. 
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115,031 
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other carriers indicate that it will be 
extensive. The fact that two of the 
nation’s strongest airlines have elected 
to merge caught the industry off guard, 
since it was the least expected of pos- 
sible merger proposals, and the full rc- 

Ideal Merger Concept 

The popular concept of the ideal 
merger has been the absorption of a 
weak carrier by a strong carrier, as in 
the case of the Capital-United union, 
to create a single strong airline with- 
out affecting basic requirements of 
competition. Merger of two weak car- 
riers has been generally frowned upon. 

Prior to the Eastcrn-American dis- 
cussions. American’s president. C. R. 
Smith, said that combining "carriers 
with financial ills and lacking resources 
to weather the strains inherent in any 
merger will not sen e to strengthen the 
carriers themselves or the industry.” 
Neither MacIntyre nor Smith planned 
to oppose the now defunct Omt'nen- 
tal-National merger plans. 

Little if any consideration, however, 
had heen given to the possibility of a 
merger between two large and finan- 
cially strong airlines. Early reports of 
the Eastern-American merger, when 
discussions first opened, were received 
with skepticism. 

Fonnal announcement of the merger 
last month (AW Jan. 29, p. 36) was 
accompanied by general doubt that the 
Board would approve the creation of so 
large an organization. That doubt is now 
fading somewhat. Opposition to the 
merger can be expected to become more 
articulate as the time for CAB hearings 

Target date for the merger is Novem- 
ber, Bureau Counsel for the CAB has 
asked that all preliminary information 
in the case be submitted before Feb. 26. 

In summarizing its stand on the 
merger. Eastern issued the following 

“The best hope for achieving a sound 
industry of air transportation capable 
of retarding or reversing the current 
trend toward higher fares and charges 
for the public lies in pennission to cre- 
ate stronger, more profitable systems 
within the industry, which will main- 
tain competitive balance while permit- 
ting elimination of costly over-produc- 
tion and over-duplication both in the 
air and on the ground." 

In a letter to Eastern employes. 
MacIntyre said that industry' problems 
such as unfavorable earnings, insufficient 
traffic and uneconomical duplications 
are particularly difficult problems for 
Eastern “because we have more compe- 
tition than any other airline." He said 
this competition has become stronger 
with the United-Capital merger and will 
become even stronger with other merg- 
ers “sure to follow,” 


TWA Caravelle Order 
Deadline Is Extended 

New York - Deadline for Trans 
World Airlines’ decision whether or not 
to buy the Sud Caravelle has been ex- 
while is negotiating with Boeing for 
possible purchase of 727 short-medium 
range jets which could displace the 
Caravellcs. 

The Caravelle order, placed last Sep- 
tember, was contingent on TWA’s 
financing the purchase through sale of 
additional common stock. Such financ- 
ing has not yet appeared desirable or 
feasible, TWA said, because of the de- 
pressed market for airline securities. 

While no final agreement has been 
reached with Boeing, substitution of 
some 727s for aircraft in TWA’s cur- 
rent order of 26 turbofan 320s and 1 20s 
appears possible. First of 20 120Bs 
is now scheduled for delivery in April, 
and the first of six 320Bs is scheduled 
for delivery next fall. 

The Caravelle order, while still quite 
possible, appears to have a dimmer 
chance of fruition in view of the nego- 


tiations with Boeing. Sud has canceled 
some subcontracts in connection with 
the TWA aircraft. 

TWA still is strongly interested in 
the Caravelle, one of the major reasons 
being the earlier delivery available for 
the Caravelle than the 727. 

Air France, Avianca 
Sign Pool Agreement 

Pooled services between Europe and 
South America arc being offered under 
a new agreement between Air France 
and Avianca, the Colombian airline. 

The carriers will operate six weekly 
flights in each direction, dividing the 
schedules between Air France’s Boeing 
707-3 20s and Avinnca’s Boeing 720Bs. 
Cooperation of ground facilities and 
sales operation also is provided under 
the agreement. 

The Colombian carrier’s flights will 
operate between Lima and Frankfurt 
with service to several intermediate 
points. 

Air France’s schedules will oper- 
ate between Paris and Lima, also serv- 
ing other points. 
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Communist Threat Is Big Factor 
In Decision on LACSA Control 


By Ward Wright 

Washington— Pan American World 
Airways' control of Costa Rica’s flag 
carrier, although declared illegal by the 
Civil Aeronautics Board, has been ap- 
proved after State and Defense depart- 
ments expressed fear the airline might 
fall into the hands of Soviet Russia or 
another Communist country. 

CAB noted, however, that it did not 
condone Pan American's gaining con- 
trol of the airline— LACSA— without 
prior Board approval, as required by the 
Federal Aviation Act. But, CAB said, 
it considered matters of national de- 
fense to take precedence and approved 
the control subject to strict regulations. 

The Board’s approval reversed two 
prior decisions— one in 1955 and an- 
other in 1957— by its own examiner. In 
both decisions, the examiner had dis- 
approved the control on grounds that 
it was inconsistent with Board policy 
calling for gradual elimination of inter- 
ests held by U. S. carriers in foreign 
airlines which operate in competition 
with other U. S. carriers. 

The examiner concluded that the ad- 
verse effects of continued control of 
LACSA by Pan American outweighed 
the public benefits. He said the control 
could lead to U. S. mail pay finding its 
way into the hands of a foreign carrier, 
the U. S. becoming embroiled in strug- 
gles between the national airlines of 
Central American countries and con- 
flicts of interests with Pan American. 
He also said LACSA was a healthy, 
mature airline and would not be forced 


American’s Earnings 

American Airlines net earnings for 
1961 totaled S6.833.000. including 
$1,234,000 in profit from property and 
equipment sales. In 1960, the net earn- 
ings figure was 511,783,000 including 
51,744,000 in net profit from equipment 
sales. 

Revenues for 1961 totaled S421.365,- 
000. down from 5428,482,292 in 1960. 
Expenses for 1961 totaled S41 5.765,422, 
down from 5418,443,366 in 1960. 
Revenue passenger mile total was down 
from 6,404,999,260 to 6,057,680,650, 
while freight ton miles increased from 
115,184,509 in 1960 to 128.451.282 in 
1961. 

In another year-end report, BrauilF 
estimated its net 1961 income at $1,275,- 
000, up from 5720,000 in 1960. Pas- 
senger mile total increased 1.4%, but 
passenger revenues rose only 1.12%, re- 
flecting the shift from first class to coach. 


to affiliate with another airline if Pan 
American pulled out. 

Testimony by the State and Defense 
departments indicated that any action 
weakening LACSA and paving the way 
for possible control by an unfriendly 
power would have adverse effects on 
national security. CAB decided to ap- 
prove the control subject to the follow- 
ing conditions: 

• CAB will have the right to review or 
revoke its present approval after notice 
and hearing. Or, after hearing Pan 
American’s views, it can amend, modify 
or revoke any of the conditions of the 
approval. 

• Pan American must file quarterly re- 
ports showing: volume of interline traf- 
fic exchanged between Pan American 
and LACSA, traffic sold for LACSA by 
Pan American as its general agent, along 
with an account of origination and des- 
tination of passengers and an itemized 
list of expenses shared by Pan American 
and LACSA. 

Annual reports must be filed showing 
gross amount of all transactions be- 
tween the two carriers, with a note 
telling CAB where such records are 
kept. All records regarding transactions 
must be available to CAB’s New York 
representatives upon request. 

• Pan American can not use LACSA's 
lower rates as an excuse to file for rates 
lower than IATA standards, without 
CAB approval. 

• Both airlines arc forbidden from us- 
ing the same public relations staff at 
points served by LACSA in the U. S. 
Interline and joint sales may be handled 
as with any two unrelated carriers. 

• Public announcements of LACSA's 
flights may not be identified with those 
of Pan American. 

• Pan American must educate its traf- 
fic and sales personnel as to the inde- 
pendence of LACSA as a Costa Rican 
flag carrier. 

• Separate telephone facilities must be 
maintained at points served by both 
carriers in the U.S. to preserve their 
individual identities. If separate tele- 
phone service is not established. Pan 
American must file a detailed statement 
with CAB telling how separate identity 
is maintained. 

• Comparable counter space, personnel, 
advertising, signs, posters, and literature 
must be maintained at joint sales facil- 
ities at U. S. points served by LACSA 
now or later. 

Pan American was asked to help form 
LACSA in 1944 by a group of Costa 
Rican citizens. Originally, Pan Ameri- 
can owned about 40%" of LACSA. 
Later. Pan American's ownership in 


Airlines’ On-Time Record 


Following is the November record of 
on-time performance for tninklincs. 
according to reports filed with the Civil 
Aeronautics Board, showing the per- 
centage of nonstop and one-stop flights 
arriving on time or within 15 min. of 
schedule. 

Eastern 8741% 

Northeast 84.6 

Branifl 514 

National 80.8 


TWA 79 0 

American 77.1 

United 76 4 

Cuntincntal 68.4 

Western 68.4 

Northwest 66.8 

Delta 63.6 


LACSA dropped to about one third. 
However, Pan American has exercised 
control with its minority ownership 
through a creditor-debtor relationship, 
participation in management and var- 
ious contracts. 

Eastern Defends Its 
N.Y.-Miami Shuttle 

Washington— Eastern Air Lines last 
week answered charges by National and 
Northeast airlines that its proposed New 
York-Miami jet shuttle service (AW 
Jan. 15, p. 38 1 would only succeed in 
diverting traffic from them during the 
peak of the tourist season. 

Eastern said the S75 daytime fare and 
S57 night farc-a S10 saving in each 
case— was in line with the reduced value 
of the service. Eastern said the differ- 
ence between shuttle service and the 
regular jet coach service was the shuttle 
passenger could not make a reservation. 

National and Northeast, both of 
which have filed defensive New York- 
Miami jet fares, said the reduction was 
too great for the little difference in 
service. National told Eastern that the 
shuttle service in Northeastern U. S. is 
a commuter market whereas the New 
York-Miami shuttle is for vacationers. 

National said a S10 fare savings was 
not an important factor to a vacationer. 


11-18-1 Performance 

Moscow— Experimental Russian 11-18-1 
turboprop transport has flown the Trans- 
Siberian Moscovv-Vladivostok route in 
11 hr. 15 min. nonstop, indicating that 
the craft’s range is over 4,000 mi. at 400 
mph. or better cruising speed. The 
11-18-1, which uses the entire center wing 
section as a fuel tank (AW Nov. 20, 
p. 50). is said to be identical with earlier 
B-18s in outward appearance. 


AVIATION WEEK ond SPACE TECHNOLOGY, February 5, 


Airport, Traffic Funds Total $183 Million 


Washington— Federal Aviation Agen- 
cy has allocated $183,491,748 thus far 
in Fiscal 1962 to help local authorities 
build or improve airports and to install 
or modify U. S. air traffic control facil- 

Of the total. $69.491. 47S will go to 
326 airports in the U. S. and its posses- 
sions. The balance, $114 million, will be 
divided among 20 major ATC projects 
that range from new Instrument Land- 
ing Systems to the inauguration of area 
positive control at three major FAA 
Air Route Traffic Control Centers 
(ARTCCs). 

In breaking down FY 1962 commit- 
ments m these areas. FAA Administra- 
tor N. E. Halaby also disclosed that: 

• EAA is developing standards for air- 
port firefighting, rescue and public 
health facilities. Future grants under 
the $75 million per year federal aid to 
airports program almost certainly will 
he made only if communities agree to 
conform with these standards. 

• Three FAA ARTCCs-St. Louis. 
Phoenix and Detroit— will be absorbed 
by neighboring centers during the next 
two to three years, reducing the num- 
ber of ARTCCs in the continental U. S. 
to 23. Annual savings, as a result, are 
estimated at $3.5 million. In addition, 
fewer centers will require expensive 
computer and display equipment as 
recommendations of the Project Beacon 
report arc implemented over the next 
five years. 

In 1959, FAA began re-aligning cen- 
ter areas under a plan to eliminate the 
Pittsburgh, Norfolk and Spokane 
ARTCCs. It is expected that this ear- 
lier consolidation will be completed tav 
mid-1963. 

EY 1962 airport allocations include 
$7 million specifically earmarked for 
general aviation airports that would 
draw traffic away from congested termi- 
nals heavily used by airlines. Funds 
were allocated on a 50-50 basis to local 
sponsors. 

Under EAA poliev. top priority in 
parceling out federal funds was accorded 
projects that would contribute toward 
air safety. Largest single allocation 
category, therefore, made S2S,684,331. 
or 40.9% of the year’s total, available 
tor runway and taxiway construction. 
Next largest category, $18,214,210 or 
26%. was for airport land acquisition. 

Building or improvement of 148 air- 
ports used exclusively by general avia- 
tion is provided for in the program. 
Ccncral aviation airports will receive 
$12,020,000 in all. or 17.2% of total 
funds programed. This exceeds the stat- 
utory requirement imposed by Congress 
by about $5 million, according to FAA. 

Funds allocated for airports in each 


state reflect to a degree that state's 
population and growth rate. Thus, the 
five states scheduled to receive the most 
federal money under FY 1962 grants 
are California. $7,821,996 for 30 proj- 
ects; Illinois, S6.717.1 51 for 20 projects; 
New York. S5.52 5.081 for 10 projects: 
Alaska. $3,991,917 for 10 projects: and 
Florida, S3.425.39S for IS projects. 

Included in the $114 million ear- 
marked for new ATC facilities is about 
$4.75 million for new ILS facilities, 
which will vastly improve the capability 
of 1 8 U. S. airports to cope with Instru- 
ment Flight Rule traffic. Under the 
Fiscal 1962 program, an initial ILS 
facility will be installed at Andrews 
AFB, Md„ Champaign, 111.. Lake 
Charles. La., Lancaster. Pa., Concord. 


Calif.. Fayetteville, N. C., Oxnard, 
Calif., and San Diego (Gillespie), 
Calif. 

Second 1L.S installations are slated 
for Charleston. S. C., Milwaukee. Wis., 
Charleston, W. Va„ Dallas. Tex,. Nash- 
ville. Tcnn.. Tulsa. Okla.. Wilkes-Barre, 
Pa„ and Windsor Locks (Hartford). 
Conn. An ILS localizer without glide 
slope also will be installed at Charlottes- 
ville. Va., and Indianapolis, Ind. 

The high cost of any nationwide 
ATC system based upon radar and 
beacon transponders is underscored by 
the approximately $3.6 million FAA 
will spend simply to make 15 existing 
airport surveillance radars (ASRs) ca- 
pable of receiving very precise returns 
from transponder-equipped aircraft. 


Major FY 1962 Air Traffic Control Projects 


Long range radar (ARSR) 
Terminal surveillance radar (ASR) 


Long range radar modifications to 
improve performance 
Conversion of ASR for radar bea- 
con reception 

Air route traffic control center 
building 
Airport towers 

Vortac stations 


New I 


5 installations 


Bedford. Mass. 

Jackson. Miss. 

Oakland. Calif. 

16 cities 

15 airports 

San Juan. Puerto Rico 

Red Bird Field, Dallas. Tex. 
New Lake Charles. La.. Airport 
50 cities, including Tafuna, 


Relocated ILS facilities 
Addition of ILS directional lo- 

High intensity approach lights 
with strobe sequence 
Visual glide slopes 
Direction finding equipment 
Flight service station 
Flight service station expansion 
Construction and equipment for 
expanded international flight 

Positive aircraft control c 


38 airports 
90 airports 

MacArthur Field. Islip. 


MacArtlmr Field, Blip. L. I. 
Cleveland ARTCC 
Detroit ARTCC 
Oakland ARTCC 
One unassigned ARTCC 


S392.000 
SI 15,900 
$150,000 


$163,700 

$183,400 

551,000 

S27.800 

5164,994 

5213,000 


$154,500 

574.600 
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Our best students never graduate. 


An American Airlines mechanic is a perennial student. 

His schooling starts long before he comes to American. 
Chances are he has already earned his Airframe and Power- 
plant Licenses (which means he has completed more than 
1600 hours' training). 

Once American Airlines accepts him, back to school he 
goes, for more classroom and on-the-job training. 


And this is just the beginning. Once on the job as a me- 
chanic, he remains a student. Several weeks of each year he 
goes back to school to keep current his enormous knowledge 
of aircraft maintenance. 

He will never stop learning. We would have it no other way. 
Neither, we believe, would the hundreds of thousands of 
experienced travellers who regularly fly American Airlines. 


AMERICAN 1 


'AMERICA'S LEADING AIRLINE ] 




Study Sought on Airline-Creditor Ties 


Bv Robert H. Cook 

Washington— Civil Aeronautics Board 
staff interest is rising again in the ques- 
tion of whether major lenders to air- 
lines exercise indirect control— and thus 
whether CAB approval of loans should 
be required. 

Nearly three years ago. CAB told 
Congress that this problem was an 
urgent matter requiring additional per- 
sonnel and money for a detailed study 
of the debtor-creditor relationship. The 
Board noted that the chance of con- 
trol could exist "due to the obvious 
influence such relationships may have 
on airline managements," and warned 
that such control might become a "re- 
ality before the Board is fully aware of 
the situation unless the studies were 

Regardless of this strong plea, made 
at a time when the major trunklines 
were deeply engaged in financing pro- 
grams. no study was made and the sub- 
ject has not been mentioned since in 
any other budget request to Congress. 

In light of the industry's current 
debt total of more than SI .8 billion. 
63% of which has been loaned by in- 
surance companies, several industry and 
CAB staff sources arc convinced the 
Board may yet have to act on the mat- 
ter of control to answer its own ques- 
tion of three years ago of whether air- 
line managements may have been forced 
into financial actions “unduly favor- 
able” to the creditor. 

A number of Board staff members 
have long held to the theory that the 
extension of substantial credit to an 
air carrier could result in control and 
thus CAB approval of such loans is re- 
quired. Airline attorneys have con- 
sistently disputed this stand and have 
cast “grave doubts on its validity" on 
grounds that a creditor "might" control 
an airline but this could be true, under 
the Board staff theory, whether the loan 
was S30 or S30 million. Some time ago. 
a top airline official stated that no 
major creditor can presume control of 
top-level management decisions but ad- 
mitted that, iu the event of default, 
lenders could carry heavy weight in 
company police decisions. 

New York financial sources, bankers 
and insurance men. consider the CAB 
argument specious. As one commented. 
“There isn’t room in the lobby of a 
bank or insurance company for very 
many jet transports." 

Terms of the indenture in many 
loans do provide restrictions on future 
financing, payment of dividends, and 
steps to be taken in event of default- 
all of which might be construed as in- 
direct control by some. But another 


financial official made this comment: 

“The last thing any of us want is to 
get into miming a business— an airline 
or any other kind of business. We’re 
not interested in financing a company 
in the first place which has such bum 
management we’d have to step in." 

Most financial sources consider the 
airlines lucky to have obtained as much 
insurance financing as they did. It is 
especially valuable because of the loan 
timing. Bank loans run to relatively 
short terms, but airlines were able to 
arrange insurance loan repayment to 
begin in many cases when bank loans 
matured, providing for larger long-term 
loans to finance desired jet fleets. 

Furthermore, long-term insurance 
company money often is heavily com- 
mitted to home mortgage programs or 
legally restricted in use and insurance 
lenders arc highly selective in lending. 

CAB loan approval would be resisted 
by lenders on the ground that lenders 
feel they are much more sophisticated 
in the money market and its require- 
ments than the Board. One possible 
consequence of such a step could be to 
dry up what has been a substantial 
source of funds for the industry. 

Board sources term this entire issue 
of creditor control a “tough and touchy 
question which has never been an- 
swered by CAB, although it has been 
recognized on several occasions. If the 
Board does not investigate the prob- 
lem. they feel, it might be explored by 
Congress, since more than 32% of the 
total loans to the trunk carriers arc held 
bv only three major insurance com- 


panies— F.quitable, Prudential and 
Metropolitan. 

Should an investigation be launched 
it would involve a complex maze of 
legal and financial details in such areas 
as interest rates, prepayment penalties, 
minimum working capital require- 
ments. refinancing terms or any other 
stipulation which might tend to exert 
pressure on airline operations. 

Since the volume of individual car- 
rier loans from major financing sources 
is so high, informed observers contend, 
it is logical to assume loan agreements 
require a close degree of coordination 
between the lender and the borrower, 
to avert any management action which 
could affect the airlines’ ability to meet 
debt and interest payments. 

Indicative of flic scope of the in- 
dustry’s financing arrangements, they 
add. is the fact that the industry's an- 
nual interest pavments on long-term 
debt climbed from S60 million in 1953 
to S324 million in I960. In this same 
period the total stockholder equity in- 
creased from S 504 million to 8748 mil- 
lion. Tlic industry’s debt to equity 
ratio, which CAB and many banking 
linns have urged should not exceed a 
1 :1 ratio, has generally advanced bc- 

Undcr Section 40S of the Federal 
Aviation Act. the Board has acted to 
avert any possible indirect control of 
an air carrier which might arise from 
agreements covering interlocking rela- 
tionships of company officers, stock ex- 
changes or equipment leasing. 


Airline Loan Agreements at End of 1961 


(Millions of dollars) 




Northwest ■ 


1 Northwest also has loon agreements totaling $ 1 2.3 m 


m with Lockheed Aircraft Corp., c 


- Bulk of Northeast financing is accounted for by loons of SI 1.2 million from Vickers Armstrongs, 
ltd.; SW.3 million from Alios Corp., J9 *"• —-tee — >.■> — * o-tt.. 


.5 million from Hughes Tool Co., and S.5 million from Rolll- 
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The J52 stretches Skyhawk’s reach 


There’s a far-ranging new Douglas Skyhawk ready 
to serve U. S. Navy and Marine Corps squadrons. 

Designated the A4D-5, it features an advanced 
Pratt & Whitney Aircraft J52 turbojet engine that 
boosts performance and improves range 
more than 25 per cent. The J52 helps 
the new Skyhawk strike harder at deep 
targets, or stay on station longer in close 
air support missions. 

Operating from carriers and forward air- 
strips, the nimble A4D-5 can seek out and 
destroy targets over any terrain, with a 


wide variety of weapons including nuclear arma- 
ment. Though primarily an attack aircraft, it has the 
versatility and endurance to perform equally well 
in surveillance or reconnaissance missions. 

Pratt & Whitney Aircraft’s compact J52 
8,500 pounds thrust to the 
A4D-5. Pound-for-pound the highest 
performance twin-spool turbojet in pro- 
duction this advanced engine also powers 
the Grumman A2F Intruder and the 
North American Aviation GAM-77 Hound 
Dog air-to-surface missile. 


Pratt & 
Whitney 
Aircraft 

u 



grips with possible control of an airline 
by its major creditor, even though 
there have been cases in which Board 
bearing examiners have held such con- 
trol is possible and should be investig- 
ated by the Board. 

Prime purpose of any CAB investiga- 
tion would not necessarily be to disclose 
whether or not any airline was actually 
being controlled by a creditor, but 
whether the creditor was in a position 
to exert control in the interest of pro- 
tecting its investment. 

If the Board held that such a situa- 
tion existed, CAB sources said, it would 
be necessary that all further financial 
agreements be approved by the Board 
before being implemented. One basis 
for such a finding might be that lend- 
ing institutions are engaged in a phase 
of aeronautics by virtue of their estab- 
lished divisions for loans to air carriers. 
Also, in cases where the lender makes 

-fOS provisions might be applied. 
PanAm-National Case 

As an example of how the Board has 
guarded against indirect control in the 
past. CAB approved the lease of Bocing- 
7 07 equipment between National and 
Pan American World Airways, but re- 
jected a stock exchange proposal be- 
tween the carriers on grounds that it 
would result in indirect control of Na- 
tional by the larger airline. 

Interlocking relationships have also 
been closely supervised by the Board, 
which forced the investment finn of 
Lehman Brothers to give up directorship 
positions on several airlines in 1952 be- 
cause of a possible conflict of interest in 
the arrangement. 

In 1956 and 1957 the Board faced 
the prospect of passing judgment on 
examiners' decisions that it was pos- 
sible for a creditor to control the affairs 


of an airline through a debt relation- 

The first case involved a 5102,000 
loan to Riddle Airlines for the purchase 
of five aircraft. The lender took a 
chattel mortgage on the equipment, 
which the examiner noted was the car- 
rier's only asset. While CAB attorneys 
held that this arrangement was not an 
example of a credit situation which 
might “endanger the aviation indus- 
try," the examiner noted that he was 
unable to decide on the control issue 
and called for a full CAB hearing on the 
matter. No hearings were held, al- 
though three separate dates were set, 
and the issue evaporated when the car- 
rier repaid the entire loan. 

Second Case 

The second case involved the pur- 
chase of four aircraft by a supplemental 
airline. Meteor Air Transport, from the 
firm of Metropolitan Air Terminal 
Business setbacks forced the carrier to 
borrow 5500.000 from Metropolitan, 
which took back liens on the aircraft. 
Bureau Counsel for the CAB noted that 
Meteor's liabilities exceeded its assets 
and the examiner held that control by 
creditor existed, not through any terms 
of stock exercise granted the lender, but 
through debt, since Metropolitan was 
in a position to repossess the aircraft 
and sell them for a higher price. 

“The power to control arises from the 
indebtedness situation, and docs not de- 
pend upon whether it is exercised,” he 
said. “Tlie Interstate Commerce Com- 
mission and the Federal Communica- 
tions Commission have both recognized 
the power a creditor can exert over a 
corporation." 

The necessity for a full CAB decision 
in this case was averted when Metropoli- 
tan canceled its agreement with the air- 
line and repossessed the aircraft. 


British Airlines Protest 
Heathrow Restrictions 

London— Airline Operators Commit- 
tee here has protested against a pro- 
posal by Minister of Aviation Peter 
Thorncycroft to restrict night flying by 
jet transports from London (Heathrow) 
Airport, the main transatlantic ter- 
minal. this summer. 

Thorncycroft told the airlines he is 
prepared to allow 1.500 takeoffs at night 
from Heathrow, but that the remainder 
should be made from the outlying Gat- 
wick and Stanstcd airports. 

Airlines had previously told the 
minister that between Apr. 1 and Oct. 
31, about 2,000 night takeoffs would be 
required between the hours of 11 p.m. 
and 7 n.m. at London-Hcathrow. during 
the tourist season peak, 

Tire airlines have resisted ministry 
efforts to have them divert more traffic 
into Gatwick and Stanstcd. British 
F.uropcan Airways, which would be 
sharply affected since it has about 750 
night jet flights planned for London- 
Hcathrow this summer, claims it is eco- 
nomically undesirable to use Gatwick 
at any time, and impossible this coming 
summer. 

Main reason is lack of maintenance 
facilities at Gatwick, which would force 
BEA to fly empty planes between the 
two airports, and also pay two landing 
fees. 

Ministry of Aviation has told the In- 
ternational Air Transport Assn, that a 
rapid increase of night jet flights this 
summer, as forecast, would not be in 
the interest of the general public, re- 
ferring directly to the noise aspect in 
the vicinity of London-Hcathrow. 

Residents have stirred up consider- 
able anti-noise agitation during the past 
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Operating on 
in Europe 
Trans-Atlanh 



ROLLS-ROYCE 

TYNE 

PROP-JETS 


Rolls-Royce Tynes power Vickers Vanguard 
airliners, Canadair Forty-Four civil freighters and 
CC-106 Yukon military transports and the Breguet 
Atlantic maritime reconnaissance aircraft. They 
have also been ordered for two other military air- 
craft, the Short Belfast and the Franco-German 
Transall C-160 transports, and have been specified 
for the Westland Rotodyne. 

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AERO ENGINES • MOTOR CARS • DIESEl AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 



SHORTLINES 


► Air France has received its 28th 
Caravellc jet transport— the 100th pro- 
duced bv Slid Aviation. The airline is 

► Air-India will replace piston-powered 
Constellations with Comet-4 jet aircraft 
leased from British Overseas Aircraft 
Corp. on its Singapore and Djakaita 

► American Airlines will add a new 
afternoon round-trip jet flight to each 
of its schedules between New York- 
Chicago and New York-Detroit begin- 
ning Feb. 4. The new flights will be 
dailv except on Saturdav the castbound 
Chicago-New York flight will be 
omitted. The New York-Detroit jet 
flight replaces an Elcctra flight between 
the cities. 

► Delta Air Lines reports net income 
of S4.9 million, including S 509,000 on 
sale of aircraft, during 1961. Earnings 
in 1960 totaled $1.1 million, including 
Ssl 4.000 on equipment sale. 

► Pacific Northern Airlines is offering 
round-trip family-plan fares between 
Southeast Alaska points and the Pa- 
cific Northwest. Fares will be in effect 
until Apr. >0. 

► Pan American World Airways expects 
to carry more than 20,000 passengers 
between New York. Boston and Ber- 
muda during the spring vacation and 
Easter holiday season from Mar. 1 5 to 
May 2. The airline says bookings by 
college students are 25% higher than 
last year and it will schedule as many 
as 18 jets weekly with extra sections to 
handle the traffic. 

► Tokyo-Califomia nonstop jet service 
has been increased to three flights 
weekly by Pan American World Air- 
ways. Jets leave Los Angeles and San 
Francisco for Tokyo Tuesdays. Thurs- 
days and Saturdays. 

► Trans-Texas Airways has asked CAB 
to allow the recently approved 3% fare 
increases (AW Jan. 1, p. 27) to be 
rounded off to the nearest lower dol- 
lar. An S18.44 fare— including the 3% 
increase— would become SI 8. 

► Trans World Airlines reports it will 
schedule 42 jet flights weekly across the 
Atlantic beginning May 1 increasing to 
46 jet flights weekly on June 1. This 
will provide six more flights than during 
the 1961 summer season. New sched- 
ules include nonstop Chicago-London 
service and through-plane transpolar 
sendee between the West Coast and Tel 
Aviv and Athens. 


AIRLINE OBSERVER 

► Watch for Air Force to lodge strong complaints against the Federal Avia- 
tion Service bill when it comes up for congressional committee consideration 
this spring. A powerful Air Force faction feels that the bill, as written, 
would give Federal Aviation Agency too much authority over controllers 
at military installations. Air Traffic Control Assn, also has developed a list 
of objections, but most are of a professional nature. 

► Airline traffic generated by Cape Canaveral, Fla., sporadic but bustling 
during periods of major launchings, is lacking sales and service attention 
generally offered in other similar areas. Considering inadequate airport 
accommodations in the area, flight schedules have been satisfactory and 
arc improving— Eastern is adding two daily Douglas DC-8 flights to its 
schedules at Orlando beginning Feb. 1. However, insufficient sales, reser- 
vations and information facilities are creating an increasing volume of 
complaints from technicians, engineers and newsmen who commute regu- 
larly to the area. 

► Defense Department now believes that Civil Reserve Air Fleet’s contribu- 
tion during the initial phase of a conventional war would be quite small. 
First airlift would concentrate largely on outsize items, such as guns and 
vehicles, which most CRAF aircraft could not carry. In the subsequent 
troop buildup, however, CRAF is counted on to play a major role. 

► Project SCAN, a system for collection and analysis of near-collision reports 
developed by Flight Safety Foundation under FAA contract, is being 
broadened to include data furnished by air traffic controllers. A standard 
form has been developed and distributed to controllers, enabling them to 
forward information on potential inflight hazards to FAA on an anonymous 
basis. During the first six months of the program, such reports came 
primarily from pilots. 

► Douglas C-124 Globcmastcr transports operated by Air Force Reserve 
squadrons recalled to active duty last fall will be retained by the service 
for an indefinite period after the aircrews are returned to civilian status. 
Value of the C-124 lies in its ability to carry large vehicles and wheeled 
artillery. Most former C-124 reserve squadrons will be re-equipped with 
Fairchild C-119s. 

► Aeroflot Chief Y. Loginov has said that the possibilities of using rockets 
for postal communications by 1980 or earlier are being studied. He said 
Aeroflot— Soviet Russia's monopoly air carrier— is now carrying 100.000 
passengers daily and that expansion of the civil air fleet routes into Africa 
and Djakarta is being stressed. 

► International Telephone & Telegraph Corp. system for separating air 
traffic in terminal areas, which was developed under an FAA contract 
awarded about a year ago, was submitted to the Agency last month. System 
reportedly is based on a standard indicated airspeed of ISO kt. for aircraft 
approaching an airport, altitude separation and path-stretching maneuvers 
calculated by a computer. System design team set up within FAA to 
implement Project Beacon report recommendations is studying the proposal. 

► Philippine Air Lines has been granted a temporary foreign air carrier per- 
mit to operate scheduled flights between the Philippines and San Francisco 
via Honolulu. Philippines denounced its bilateral ait transport agreement 
with the U. S. in 1960 so that the pennit is granted on the basis of “reci- 
procity and international comity.” CAB has denied a Philippines’ request 
for a Tokyo stop on the transpacific route, but the airline has indicated it 
will stop there anyway to accommodate local Manila-Tokyo traffic. CAB 
holds that authority for such a stop must be obtained even though no Fifth 
Freedom traffic is involved. It also warned that the pennit will be terminated 
if U. S. carriers serving Manila are curtailed. 

► Sen. Warren Magnuson (D.-Wash.) has warned local service carriers that 
subsidy has become an “ugly” word and that it is becoming more difficult 
each year to win congressional approval of subsidy payments. He said he 
hoped that subsidy payments can be eliminated by 1965-66. 
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Find unequal rational numbers, a, b, (other than 2 and 4) such 
that a" = b*. _ Contributed 

If you've a reasonable amount of experience in the selection and 
application of semi-conductors, resistors, capacitors, connectors, 
and other electronic components, find a new challenge at our 
Guidance and Control Systems Division. Things are happening. 
New ways are being sought to determine component reliability. 
See Mr. Don Krause for the details. 

answer to last week's PROBLEM: Denoting width and length 
a and b we obtain the equation a = 2b + 4/ b — 2, yielding 2 
integral solutions: 3 x 10 or 4 x 6. 

An Equal Opportunity Employer 

m LITTON SYSTEMS. INC. 

Guidance and Control Systems Division 
Woodland Hills, California 


Bowling alley to Marseilles by air? 



ship anything swift . . . safe . . . sure 

AIR FRANCE CARGO 


Tough cargo problems like the one above are right down Air 
France Cargo Specialists’ alley. (We actually did ship an entire 
bowling alley to Marseilles!) And we give any size, any shape, 
any weight product the same kid-glove treatment. That’s why 
you can be sure your cargo will arrive in tiptop shape from 
the time it leaves the U.S. A all the way to its final desti- 

nation. And remember, Air France Cargo rates are now up 
to 65% lower. Same low insurance rates, too. Fly it safe any- 
where in the world. Call your Cargo Agent or call Air France. 


C-135 Conversion 

Washington-Air Force is weighing 
whether all or some of the 45 Boeing 
C-135 turbojet transports ordered for 
Military Air Transport Service should be 
reconverted to KC-135 aerial tanker 
configuration because of the aircraft’s 
shortcomings as a freight carrier (sec 
p. 63). 

Although the Lockheed C-141 work- 

squadron strength until June, 1965. some 
ranking Air Force factions behove MATS 
should base its interim modernization 
program on the Lockheed C-130E. Their 
argument is that the C-130E’s airdrop 
capability, truck-bed height floor and 

per dollar than tlie C-135's speed and 
range. 

The last 30 C-135s scheduled for de- 
livery to MATS will come with turbofan 
engines. The increased range and climb 
performance made possible by this pow- 
crplant probably would make later 
C-135s more attractive to Strategic Air 
Command if the re conversion plan finds 
favor with Defense Department. 


Czech Line to Begin 
Prague-Havana Flights 

Prague-CSA Czechoslovak Airlines 
was scheduled to introduce its long 
expected once-a-wcck round-trip service 
between Prague and Havana on Feb. 3 
with a 94-passcngcr Bristol Britannia 
turboprop transport leased from Cu- 
bans Compania de Aviacion at the be- 
ginning of the year for an indefinite 

Departure from Prague is scheduled 
for 3 p. in. (local time) each Saturday 
with the flight arriving in Havana at 
8:20 a. m. on Sunday after stops at 
Shannon and Gander, New Found- 
land. Return flight will leave Havana 
the following Wednesday at 10 a. in., 
arriving in Prague at 1 2:1 0 p. in. on 
Thursday. Actual flying time between 
Prague and Havana is estimated at 20 
hr. 40 min. 

The 6.037-mi. route, with refueling 
stops at Shannon and Gander, is the 
third longest in the network of CSA. 
which also flies 8,756 mi. between 
Prague and Djakarta and 6,707 mi. be- 
tween Prague and Rangoon. 

CSA also plans to introduce within 
the near future another new route ex- 
tension on a once-a-week round-trip 
basis between Prague and Damascus 
via Sofia and Ankara following a route- 
proving flight with one of the Czech 
carrier's Soviet 11-18 turboprop trans- 
ports carlv this year. Final details and 
date of the inaugural flight to Damas- 
cus have not vet been announced by 
the Czech carrier. 
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Boyd Meets Local Service Chiefs, 
Sees Little Hope for Subsidy End 


Washington— Meeting between 1 2 
local service airline presidents and Civil 
Aeronautics Board Chairman Alan S. 
Boyd last week produced little hope 
for ending subsidy in the foreseeable 

Boyd said to do away with federal 
subsidy now would mean doing away 
with focal service airlines, and many 
communities served by these airlines 
arc coming more and more to rely on 

Boyd said the airline officials did not 
mention the tapering amount of subsidy 
outlined in a CAB letter Nov. 16. In that 
letter, the Board said the estimated 
maximum subsidy it would allot to 
local service carriers was $74 million 
for 1963, $73. 8 million for 1964, $71.3 
million for 1965 and $67 million for 
1966. 

Boyd said he presumed the industry 
could live within those constraints. 

A major problem brought out at the 
meeting was the lack of a suitable air- 
craft for local service use. Boyd said 
the airlines agreed there is still not 
a true short-haul transport with low 
operating costs available nor one on the 
drawing boards. The carriers feel that 
manufacturers may be reluctant to de- 
sign an aircraft tor such a limited mar- 
ket. 

Local Service Needs 

Even if the aircraft industry were 
willing to design a short-haul aircraft 
for local service needs, there is no cer- 
tainty these carriers could agree on what 
type was needed. Local sendee aircraft 
needs vary widely within the industry. 
Boyd said. Some operators feel short- 
haul twin-engine equipment may be 
the answer while others feel they can 
use larger, four-engine equipment 
profitably. 

CAB Vice Chairman Robert T. Mur- 
phy. who also attended the meeting, 
praised the efforts of the industry to 


Soviet Airfreighters 

Moscow-Aeroflot Deputy Chief C. S. 

carrier’s top needs “the development 
of special cargo aircraft capable of de- 
livering large-dimension loads to the sites 
of new construction projects" in re- 
mote areas of the USSR. 

Schetchikov's statement indicates that 

AmlO and An-12 arc not adequate for 
this purpose and that larger Russian 
airfreighters arc probably beyond the 
designing stage. 


raise load factois through promotional 
fares. While these fares generally have 
been successful in increasing traffic, in- 
creased capacity since airlines began to 
phase out DC-3s has reduced earnings. 
Other Topics 

Other topics raised during the meet- 
ing included: 

• Joint rates with surface carriers. Bovd 
said there was little interest in these be- 
cause local service operators are pres- 
cntlv interested in developing their own 
traffic sources. They felt discussion of 
the joint rates is premature now but 
might be considered later. 

• Regional airports. Bovd said the 
carriers were enthusiastic over this pro- 
gram and several said they had sites 
in mind where a regional airport would 
give communities better sendee at 
lower cost. Bovd said the carriers had 
been hesitating on regional airport plans 
while waiting for CM3 to take the first 
step, but now were beginning to ex- 
plore the use of regional airports among 
themselves. 

• CAB’s “usc-it-or-losc-it" policy. Boyd 
said that carriers were generally satis- 
fied with the policy and while it might 
be possible to improve it. the consensus 
was not to alter it now. 

FAA to Initiate New 
Violations Procedure 

Washington— Pilots and all others 
holding Federal Aviation Agency 
licenses will be afforded trial-type hear- 
ings on request if possible punishment 
for a rules infraction includes certifi- 
cate suspension or revocation. 

This FAA pnliev change follows a 
recommendation of the Project Tight- 
rope report, which urged that the 
Agency offer additional safeguards to 
airmen facing certificate action. Previ- 
ously, FAA revoked or suspended 
licenses after infonnal proceedings, the 
outcome of which could be appealed 
to Civil Aeronautics Board. 

The new policy docs not affect this 
right of appeal. Under it, however, 
three hearing officers have been ap- 
pointed to travel through FAA regions, 
trying cases as they arise. Tire system 
will begin Mar. 1. 

In a related action. FAA Adminis- 
trator N. F.. llalaby decentralized 
Agency responsibility for processing 
airline, manufacturing and military 
violations of the Civil Air Regulations 
by entrusting regional counsels and 
Flight Standards Field Division chiefs 
with the power to levy penalties. 


WESTINGHOUSE 

ULTRASONICS 

A reliable production 
tool . . . cleans almost 

anything bette r . Do you 

need absolute cleaning of metal, glass, 
ceramic or plastic parts or assemblies? 
Westinghouse ultrasonic cleaning can do 
it. It's fast. Production-line dependable, 
too: generators are solid-state, trans- 
ducers are long-life Magnapak and— for 
insurance— Westinghouse supplies local 
maintenance and service. Write: Westing- 
house Electronic Equipment Department, 
2519 Wilkens Ave., Baltimore 3, Md. You 

“ »»«..."» westinghouse 
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ASSET Re-entry Vehicle Test Series Will 


By Irving Stone 

Los Angeles— First in a series of seven 
hyper-velocity, lifting re-entrv test vehi- 
cles is scheduled to be launched in July 
from Cape Canaveral in Air Force Sys- 
tems Command’s Aeronautical Systems 
Division’s Project ASSF.T, The program 
is intended to provide basic data, 
quickly and economically, for design 
efforts’ for advanced space systems now 
being developed or planned for the near 
future, and to accelerate the art of pil- 
oted re-entry capability. 

Data, which will be gathered in three 
distinct test regimes, is seen by indus- 
try observers to be applicable to vehi- 
cles with glide re-entry requirements, 
such as Dyna-Soar and an entire family 
of spacecraft envisioned for global sur- 
veillance (AW Feb. 27, 1961, p. 22: 
Jan. 29. p. 31). 

McDonnell Aircraft Corp., St. Louis, 
is designing, fabricating, and will test 
and evaluate the seven vehicles under 
contract with ASD’s Flight Dynamics 
Laboratory. 

Project ASSET, labeled for aero- 
thermodynamic structural systems en- 
vironmental tests, involves these phases: 


• Seven glide re-entry tests Will include 
two aerothermodynamic vehicles, three 
structural vehicles, and two acrothcnno- 
elastic configurations, all to be launched 
with Air Force Blue Scout boosters. A 
special vehicle will be flown to evaluate 
the recovery system, to be used in the 
program, to decrease vehicle speed for 
acceptable water-impact value. 

• First launch in July, involving an aero- 
thermodynamic vehicle, will be approxi- 
mately 1 6 months after end of prelimi- 
nary design, which was completed in 
March, 1961. Second launch will be in 
late September or early October, 1962 
and will involve a structural vchicle. 
Third launch will loft another aero- 
thermodynamic vehicle and is sched- 
uled for November, 1962. Fourth 
launch, in January, 1963, will boost an 
aerothermoclastic vehicle. Fifth and 
sixth launches, in late February or early 
March and in April, 1963, respectively, 
wall involve two structural vehicles. 
Final, seventh launch, in late May or 
early June, 1963, will use another acro- 
thermoclastic vehicle. 

• Flight evaluation which will be con- 
ducted concurrently with the tests, is 
scheduled to be completed by Septem- 


ber, 1963. McDonnell's final report on 
ASSET program to ASD will be sub- 
mitted before the end of 1963. 

• Detail design of the vehicles will be 

completed by June, 1962, and fabrica- 
tion, which has proceeded concurrently 
with design, will be completed by De- 
cember, this year. 

• General configuration for the three 
categories of vehicles will be the same— 
a 70-deg.-sweep, M-sq.-ft.-arca. delta 
planfonn with stub wings, decked by 
a scmi-monocoquc body. 

Flat bottom of the vehicle will be 
angled up at 10-deg. from a fixed sta- 
bilizing-flap at the aft end of the con- 
figuration. Top line of the vehicle body 
will be 16-dcg. to the horizontal. 

• Length of the vehicle, including the 
NOTS 100A rocket motor, will be 
78.17 in. Span will be 54.88 in., stub 
wing leading edge radius 2 in., and nose 
tip radius 3 in. 

• Weight of the aerothermodynamic 
vehicle will be 600 lb., structural vehi- 
cle will be 620 lb. First of the acro- 
thermoelastic vehicles will be 660 lb. 
and the second will be 700 lb. The 
aerothermoclastic vehicle will not be 
powered. 
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structural tests shows how glide re-entry 

Force’s Blue Scout 1-2-3 booster configura- 
tion. Fourth stage (NOTS 100A motor) 
powers vehicle, is not part of booster. 

Begin in July 

• Radiation cooling will be used in the 
aerothermodynamic and structural vehi- 
cles— nose tip will be constructed of a 
refractory ceramic material, leading 
edges will include refractory ceramic 
and refractory metal, wings and upper 
body will use refractory metal and super 
alloys. The lower body will be insulated 
with a refractory metal heat shield 
and an aluminum substructure. The 
structural vehicle also will incorporate 
cooling provisions in the lower body. 
Aerothermoclastic vehicle will be radia- 
tion cooled and insulated, will use re- 
fractory' metals, super alloys and alu- 
minum, but no refractory ceramics. 

• Booster for the aerothermodynamic 
and structural vehicles will be an Air 
Force Blue Scout 1-2-3 configuration— 
Aerojet Senior for the first stage, Thio- 
kol XM-33 for the second stage, and 
Allegany Ballistic Laboratories X259 
for the third stage. The acrothcrmo- 
clastic vehicles will use a Blue Scout 
1-2 configuration, incorporating the 
Aerojet Senior and the Thiokol XM-33 
stages. Launch weight for the Blue 
Scout 1-2-3 booster-vehicle combination 
will be 36,960 lb. Weight for the Blue 
Scout 1-2 booster-vehicle combination 


will be 35,000 lb. with aerotherinoelas- 
tic vehicle No. 1, and 35,600 lb. with 
aerothermoclastic vehicle No. 2. 

Basie philosophy underlying the AS- 
SET program is that successful design 
of advanced boost-glide and lifting re- 
entry vehicles cannot be achieved with- 
out adequate aerothermodynamic the- 
ory. valid aerothermoclastic prediction 
methods, and sound approaches for de- 
signing advanced structural configura- 
tion. It’s felt that present laboratory 
facilities and those expected to be avail- 
able in the foreseeable future will not 
afford adequate means to simulate re- 
entry flight environments to permit 
evaluation of proposed approaches. 

For this reason, flight tests in the 


only suitable solution to the problem 
of attaining required evaluation data. 

McDonnell's approach will be to pre- 
dict environment conservatively, utiliz- 
ing state-of-the-art knowledge. Each of 
the three types of test vehicles will 
embody adequate margin of safety. The 
aerothermoclastic vehicle broadly will 
evaluate effects of re-entry on structural 
dynamic characteristics, will emphasize 
deformation, vibration and flutter. It 
will use a wing of minimum stiffness to 
intensify aerothermoclastic effects, 
whereas the other two vehicle types will 
incorporate truss-type wings. 

The structural "vehicle will evaluate 
structural concepts and materials under 
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LOOK 

FIRST 

TO 

JVM... 


Now Supplying RF Modules and Components for 


• ATC Transponders • DME (Distance 

JVM has designed, developed and is now pro- 
ducing complete RF assemblies, components 
and cavities for Air Traffic Control and navi- 
gation systems. 

Development of ATC and navigational assem- 
blies has long been one of JVM's principal 
R&D efforts. Recent achievements include: 
a new ATC Transponder assembly that im- 

Here’s why system design 


Measuring Equipment) • Radar Altimeters 

proves reliability, lowers production costs; a 
DME assembly that features light weight 
module construction; and temperature/alti- 
tude compensated radar altimeter transmitter 
cavities. Other developments are still behind 
closed doors . . . destined to bring system de- 
sign engineers new, improved components for 
the expanding ATC program. 

engineers specify JVM . . . 



FOR DME 



FOR RADAR ALTIMETERS 


FOR ATC TRANSPONDERS 



JVM is currently producing a high 
performance commercial DME Re- 
ceiver-transmitter. The unit comprises 
a superhetrodyne deflector, preselector 
and amplifier chain which produces 
2.000 watts peak power. The receiver 
has a 24% bandwidth, the transmitter 
' ntrr ' 'width. Both bandwidths 


equipment 


red abou 


j. The 

s FAA and ARINC 


JVM has completed research and 
development on transmitter cavities 
where temperature compensation is 
important. These units were designed 
for military application and are now 


JVM is currently in production on a 
complete RF assembly for a commer- 
cial aircraft ATC system. The new 
design features extremely low radio 
frequency interference. A standardized 
parts approach reduces production 
costs. The unit meets ARINC specifi- 
cations for altitude reporting. 


JVM has also engineered and devel- 
oped components for the major equip- 
ment in TACAN.^DME and Trans- 

Whether you require a complete RF 


assembly, or individual components 
in your system design — airborne or 
ground — you can save valuable R&D 
time, and reduce production costs 
through JVM engineering and manu- 
facturing capabilities. Call or write us. 


division of — Fidelitone Microwave Inc. 

9300 W. 47th Street, Brookfield, Illinois 


rc-entrv conditions. The acrothennody- 
unmic vehicle will emphasize determina- 
tion of temperature, heat flux and pres- 
sure distribution data under re-entry 
environments. 

Desired heating and pressure condi- 
tions will be provided by Rights at dif- 
ferent angles of attack. Increase in dive 
angle at beginning of glide will increase 
the severity of temperature effects. 

Aerothermodynamic vehicles will be 
designed to withstand re-entry heating 
for about three minutes of glide. 

Maximum temperatures of structural 
and acrothcrmoelastic vehicles will be 
experienced carlv in the glide phase. 
Lower initial glide velocity of the aero- 
thcrmoelastic vehicles will give lower 
vehicle temperatures than experienced 
by structural vehicles. 

Ground tests, preceding and comple- 
menting the flight program, will be used 
to simulate critical environments, and 
include tunnel runs from Mach 0.5 to 
20, ballistic range tests, developmental 
and environmental tests for structural 
components and systems, and analog 
computer runs for guidance and con- 
trol hardware, which will include basic 
Blue Scout components such as pitch 

g\ro system, amplifier units, an! reac- 
tion jet system. These ground test data 
and analytical predictions will be com- 
pared with flight test results. 

Initial flight trajectories for the three 
types of vehicles will provide horizontal 
flight at beginning of glide, and fixed 
trim equilibrium glide path. Subsequent 
trajectories will provide flight at addi- 
tional angles of attack and, for the third 
structural vehicle, oscillations in the 
flight path about the equilibrium flight 
path as the result of an initial dive 
angle and fixed trim control. 

Under the initial flight trajectory, 
both the structural and the aerothermo- 
dvnamic vehicles will begin glide when 
about 250 naut. mi. downrangc and at 
altitudes of about 255,000 ft. and 225.- 
000 ft. respectively, when speed will be 
about 19,000 fps” The aerothermody- 
namic vehicle will end its test approxi- 
mately 800 naut. mi. downrangc, when 
it is at an altitude of about 21 5.000 ft.. 
shortly after 7 min. from launch. 
Vehicle Recovery 

Recovery for the structural vehicle 
will be initiated at about 60,000 ft. alti- 
tude after about IS min. from launch 
and the vehicle will impact approxi- 
mately 1,700 naut. mi. downrangc after 
about 29 min. from liftoff. A recovery 
ship will be standing ready for the 
pickup. 

The acrothcrmoelastic vehicle will be- 
gin its glide, in initial flight trajectories, 
at approximately 180,000 ft. altitude 
and about 150 "naut. mi. downrangc. 
when speed will be about 12,000 fps. 
Recovery will be initiated at about 


60.000 ft. after about 15 min. from 
launch and the vehicle will impact 
about S50 naut. mi. downrangc about 

Recovery sequence will involve de- 
ployment of drogue chute and at about 

25.000 ft. the main chute will be de- 
ployed and chaff and SOFAR bomb 
will be ejected. At about 4.000 ft. alti- 
tude. the flotation balloon will be in- 
flated, and beacon transmission ini- 
tiated. 

At impact, shark repellent and 
dye marker will be ejected. 

Equipment installation on the three 
types of vehicles generally is similar. 
Beginning about 1 ft. aft of the vehicle's 
nose, primary power supply and control 
equipment arc installed. Behind this is 
a shelf which supports, on its top, the 
instrumentation components and a bea- 
con and. on its bottom, the telemetry 

Next volume aft accommodates pro- 
pellant and pressurizing tanks, the gyro 
reference unit and some control elec- 
tronics. Aft of this, just above the 
fixed stabilizing flap area, additional 
control electronics, an inverter, and 


Washington— Explorer 12 energetic 
particles satellite has returned data 
which indicates there is no sharply-de- 
fined slot between the inner and outer 
Van Allen radiation belts, but rather a 
single belt more than 45,000 mi. in 

The previous belief that there were 
two doughnut-shaped magnetic belts has 
given way to a new theory that there 
are varying amounts of trapped parti- 
cles from 400 mi. above the equator out 
to 24,000-48.000 mi. Both inner and 
outer limits are distinct boundaries, ac- 
cording to Explorer 1 2 data, but the 
outer boundary “breathes” in relation 
to the effects of the solar wind. 

The area of trapped radiation is called 
the magnetosphere, and although its 
characteristics vary widely, total mass of 
the particles has been estimated at no 
more than 1 lb. 

Measurements in regions of the mag- 
netosphere have returned these data: 

• High energy protons with energies in 
tens of million electron volts (Mcv.) 
■angc, at 1.5 earth radii. 

• Low energy protons of a fraction Mcv. 
arc found at three earth radii. 

• Mixture of 20 Mcv. protons and 2 
Mcv. electrons arc found at four earth 

• Soft electrons of 10,000 electron volts 
predominate from six earth radii to the 
outer limit of magnetic influence, which 
is always sharply defined, but varies 


coolant tank are housed. The rear com- 
partment accommodates the recovery 
system, antennas, control jets and, on 
two of the vehicle types, the NOTS 
100A rocket motor. 

Instrumentation will be designed for 
the specific mission of the vehicle. In- 
strumentation will cover approximately 
125 data points, generally will blanket 
temperatures, pressures, accelerations, 
strains, vibration, flutter, deformations, 
guidance and control parameters. 
Re-entry Conditions 

Aerothermodynamic vehicle will use 
a PPM (X-band) telemetry system, 
while structural and acrothcrmoelastic 
vehicles will use FM/FM (VHF) telem- 
etry. One of the purposes of the tests 
will be to evaluate feasibility of track- 
ing and telemetry under glide re-entry 
conditions. 

Structural and acrothermoclastic ve- 
hicles will carry a tape recorder for use 
during expected transmission blackout, 
and playback prior to flight termination. 

Position and speed data will be ob- 
tained from tracking of vehicle's C-band 
beacon. 


from day to day from 8-12 earth radii. 
(An earth radii is approximately 5,840 

Explorer 1 2 was launched Aug. 1 5 as 
a Delta pavload from the Atlantic Mis- 
sile Range" (AW Aug. 28, p. 28). It 
ceased transmitting 112 days later, but 
there was some chance that it would 
begin transmitting again when the angle 
between the sun and the payload mag- 
netometer goes above 90 deg. With this 
angle, the solar Cell paddles will provide 
a uniform output to energize satellite 

Solar Storms 

The satellite was exposed to three 
solar storms in late August and early 
September, and high energy' protons 

beam, but dissipated quickly. Low en- 
ergy beams were diffused. 

From these observations, it has been 
concluded that lower energy protons are 
associated with magnetic storm clouds 
from the sun, which result in auroras. 

Advanced instrumentation in the 
State University of Iowa trapped radia- 
tion experiment showed that the in- 
tensity of electrons with energy levels 
above 40 Kcv. in the outer zone is 10‘ 
particles per env per second, a factor of 

1,000 less than previous measurements. 
Radiation hazard is not decreased by 
this new measurement, however. 

Another verification from Explorer 


Van Allen Belts Are Not Sharply 
Defined, Explorer 12 Data Shows 
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Recomp II and accessory equipment. 


This machine makes money. 


It's a computer. 

Like all computers it makes money by solving problems, 
saving time. 

But that's where the similarity between the computer 
shown and all others ends. 

For this is a Recomp® computer. And while Recomp com- 
puters are competitively priced —you can lease one from 
$1,495 to $4,500 a month — they have some distinct 
money-making advantages over others. 

In the medium scale computer field, Recomp II is the 
only one with built-in floating point. In the small scale field. 
Recomp III offers the largest word size and largest mem- 
ory. Recomp's accessory line and software advantages are 


the most up-to-date in the computer industry. And an ex- 
tensive programming library is available without charge. 

How do we know of Recomp’s money-making ability? 
A feasibility study done by a prospective customer (now 
a satisfied user) showed that Recomp could save — or 
make — almost $70,000 more than its nearest competi- 
tor on a given project. 

There are a number of small and medium scale com- 
puters on the market today. Only a few are really outstand- 
ing. Recomp is one of them.* For the full story, write: 

AUTO INI E-TIG S ® Industrial Products 
Department 22, 3400 E. 70th Street, Long Beach, California. 
Autonetics is a Division of North American Aviation. 


Recomp 

*No computer feasibility study is complete without 


: Recomp. 


1 2 was the absence of a ring current at 
6-7 earth radii. Instead, a turbulent 
magnetic field was found. The same 
finding was made by Explorer 10, to 
upset theories of a ring current meas- 
ured by Pioneer 5, and again by Ex- 
plorer 6. 

Magnetic field intensity in the turbu- 
lent region is about 60 gammas, com- 


pared with the earth's surface intensity 
of 57,000 gammas. 

National Aeronautics and Space Ad- 
ministration experimenters and scien- 
tists reported these preliminary findings 
at a recent Explorer 12 symposium, held 
at NASA's Coddard Space Plight Cen- 
ter. Earlier results were reported late 
last year (AW Dec. 25, p. 22). 



CUTAWAY VIEW of simplified hypersonic vehicle and electromagnetic forces acting 


Grumman Studies Electromagnetic 
Application to Hypersonic Vehicles 


Bcthpagc, N. Y.— Electromagnetic 
forces are being studied by Grumman 
Aircraft Engineering Corp.'s Research 
Department for possible application to 
control of hypersonic vehicles. 

The forces are generated by inter- 
action between a magnetic field and a 
current passed through the ionized bow 
shock wave. The investigation of the 
magnitude of the control forces has been 
studied theoretically by the depart- 
ment's Fluid Mechanics section under 
contract to the Flight Control Labora- 
tory, Aeronautical Systems Division of 
Air Force Systems Command. 

A typical hypersonic vehicle flying at 
speeds above Mach 10 and at altitudes 
above 20 mi. will have a bow shock 
wave formation. 

Between this shock and the body is 
the shock layer, a thin sheath of highly 
ionized, high-temperature gases which 
will conduct electricity. 

Inside the nose of the vehicle is an 
electromagnet which, when energized, 
establishes a magnetic force field around 
the nose or the leading edge. If an elec- 
trical current is passed through the 
shock layer, there is an interaction be- 
tween this current and the magnetic 
field which produces a force. 

This force is felt by the fluid in the 
shock layer, which reacts to the force, 


and produces a reaction force on the 
vehicle. 

Control forces for nose-up, nose- 
down, nose-left and nose-right motion 
can be produced by proper positioning 
of the electrodes which discharge their 
current into the shock layer. 

Grumman will test a simplified model 
of the system in its hypersonic shock 
tunnel. The tunnel has a performance 
range from Mach 6 to more than 20, 
with correct pressures and shock layer 
temperatures. 

Underground Chamber 
To Be Buill for Plulo 

Bids on construction of an experi- 
mental underground air storage cham- 
ber and associated facilities in the nu- 
clear ramjet propulsion (Project Pluto) 
test area of the Nevada Test site will 
be opened Feb. 1 5 in the Atomic En- 
ergy Commission's Office of Field Oper- 
ations, Las Vegas, Nev. 

Government estimate of cost of the 
project is in excess of $60,000. 

Plans and specifications have been 
issued by the Marquardt Corp., Van 
Nuys, Calif., facility engineers repre- 
senting the Air Force, which is fund- 
ing the project. 


Frankly, 
we’d like 
to please 
everyone 

But not everyone is looking for 
personalized service . . . engineer 
to engineer. And not everyone is 
looking for the extra care and 
precision that’s been a habit at 
TACT AIR for 21 years. Perhaps you 
are. Here are two examples: 
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A new science-technology supports decision-making on a global scale. How do you control 
world-wide forces when decisions must be made in minutes or seconds, based on huge amounts of informa- 
tion, which in turn must be literally up-to-the-second? Decisions of this scale are made possible by a new science- 
technology: systems that provide information processing assistance for military and governmental leaders. 
Scientists, Engineers and Computer Programmers at SDC have been on the growing edge of this 
science-technology since it began with SAGE (the first system of this type) and SACCS (the second system). 
Today Human Factors Scientists. Operations Research Scientists, Engineers and Computer Programmers at 
SDC are deeply involved in a number of new systems. Working in a close interdisciplinary manner, they 
are contributing to these systems in areas of: system analysis, system synthesis, programming giant computers, 
training personnel in the use of the systems, and in system evaluation. They are also carrying on research into 
future generations of these systems. What does this new science-technology offer you professionally? We invite 
your inquiry on this score if your ambitions, background and curiosity turn you toward this new field. Address 
Dr. H. L. Best at 2432 Colorado Avenue, Santa Monica, California. Openings are in Santa Monica, Washing- 
ton, D.C., Paramus, New Jersey, and Lexington, Massachusetts. “An equal opportunity employer!’ 



DECISION-MAKING ON A GLOBAL SCALE 


Instruments Evolve for Mariner Probes 


By Barry Miller 

Pasadena, Calif.— Several families of 
lightweight instruments designed to 
gather scientific data about Venus, 
Mars and the environments of these 
planets and ultimately contribute to 
manned planetary and interplanetary 
space exploration are evolving under 
the Mariner program. 

The instruments arc in varying stages 
of development here at Jet Propulsion 
Laboratory and with industrial and uni- 
versity contractors. Jet Propulsion Lab- 
oratory is managing the unmanned 
planetary program for National Aero- 
nautics and Space Administration. 

Mariner initially was the designation 
given to spacecraft intended for flyby 
missions or the inner planets, boosted 
by vehicles using the Centaur vehicle 
as a second stage. Delays in Centaur 
development (AW Oct. 2, p. 26) 
broadened this, however, when NASA 
decided to transfer its first two Mariner 
shots (designated Mariner A) to Atlas- 
Agcna B vehicles in order to be ready 
with a Venus flvby late this year when, 
during a two-month interval, that planet 
and earth are in relatively close prox- 
imity, an occasion that will not be 
duplicated for nearly two years. 

The switch to a lower total thrust 
vehicle necessitated a cut in the pro- 
jected 1,100 lb. payload capability of 
Mariner A (AW June 12. p. 52) to 
450 lb., resulting in a shuffling and 
trimming of the instrument aims of the 
first two shots, now called Mariner R. 
The "R” designation was assigned be- 
cause the Mariner A substitutes use the 
basic Ranger spacecraft. The instru- 
ment payload will be approximately 50 
lb. The remainder of the 450 lb. pay- 
load will consist of sharply curtailed 
attitude control, stabilization and com- 
munications systems. 

Solar cell arrays will provide approxi- 
mately 200 watts of power for Mariner 
R pavloads. a 100 watt reduction from 
Mariner A. 

All data obtained by Mariner R in- 
struments during the vehicle’s cruise 
and encountcr-with-thc-planct-on-flyln 
phases will be transmitted in real time 
to JPL's Deep Space Instrumentation 
Facility as the storage capability in- 
tended for Mariner A could not be built 
into the Mariner R payload with its 
severe weight restrictions. One three- 
watt transmitter sending at a low bit 
rate will replace Mariner A’s two trans- 
mitters, one of them a 24-watt high- 
capability experimental device. 

While no new basic developments 
were required for Mariner R, according 
to R. J. Parks, planetary program direc- 
tor, many of the experiments originally 


earmarked for Mariner A had to be 
modified for Mariner R. 

A group of Mariner R instruments, 
from which the actual instruments to 
be flown will be selected, is now being 
prepared. Officials here emphasize that 
the final selection of experiments for 
later flights (designated Mariner B) as 
well as the forthcoming Mariner R shots 
will be made by NASA headquarters, 
whose responsibility also covers the 
choice of experimenters with whom 
JPL works in preparing various scicn- 

A larger number of experiments than 
could flv with any single shot under 
tight weight limitations arc in develop- 
ment to give NASA greater flexibility in 
selecting experiments once it knows 
launch date (hence the payload weight 
which is a function of launch date). 
JPL selects suitable industrial subcon- 
tractors to prepare instruments for Mar- 
iner, which is an in-house program. 

Instruments prepared for Mariner R 
include: 

• Infrared radiometer— This two-channel 
infrared photometer, which will meas- 
ure temperatures in the Venusian en- 
vironment, is the only experiment not 
reworked from Mariner A. The device 
weighs 2} lb., has five levels of logarith- 
mic compression, uses fixed optics and 
immersed detectors and provides co- 
herent detection Its two channels will 
sense radiation at eight to nine microns 
and between 10 and 10.8 microns. 


Mariner Program 

craft program calls for the following 
launchings in the Calendar 1962 and 
1964 time periods: 

• Mariner R-trvo 450-lb. payloads for 
Venus flyby. Atlas-Agena B will serve as 
boost vehicles. 



Mariner B payloads may, however, be 
designed to be compatible with both 
Atlas-Centaur and a combination of Ti- 
tan 2 and Agcna C launch vehicles, so 
that pavloads could be switched from 
Centaur if further delays occur. 

Favorable launch windows from earth 
for Mars and Venus flvbv in the vears 
bevond 1964 include 1965 (Venus). 
1966 (Mars), 1967 (Venus), 1968 (Mars), 
1969 (Venus) and 1970 (Venus). These 
windows are determined by factors such 
ns launch azimuth, injection instrumen- 
tation. communications distance and 


Tlie infrared radiometer was built 
under an extremely tight schedule bv 
Barnes Engineering Co., Stamford, 
Conn., for about $100,000, according to 
Manfred Eimer, deputy chief. Space 
Sciences Division of )1’L. The experi- 
ment which the instrument will per- 
form was prepared by JPL, the univer- 
sities of California and Nevada. 

• Microwave radiometer — crystal-type 
microwave radiometer that will use a 
single dish with a double feed to obtain 
Venusian temperatures at two wave- 
lengths. 13.5 mm. and 19 mm., is the 
heaviest (approximately 20 lb.) instru- 
ment in the Mariner R group. It was 
made for the Mariner A program by 
Ewcn-Knight Corp., East Natick, Mass., 
under a $300,000 contract, and is being 
extensively modified by JPL for Mariner 
R. A single dish, machined by Magna- 
Mill Products, Los Angeles, will replace 
the three dishes intended for Mariner A. 

Together, the infrared and micro- 
wave radiometers will obtain tempera- 
ture readings at four wavelengths, suf- 
ficient to plot a distribution of Venus’ 
temperatures through its atmosphere. 
JPL hopes these measurements will 
resolve conflicting estimates of the 
planet's temperatures based on radio- 
metric and other measurements taken 
from earth. The sources of the tempera- 
tures will be at different altitude levels 
—the 19 mm. reading at the planet's 
surface; the 13.5 mm. reading in the 
atmosphere near the height of the water 
column; the 10-10.8 micron reading at 
the carbon dioxide band and the 8-9 
micron reading at cloud level or the 
surface. The four measurements will 
provide a picture of the temperature 
gradient of the planet. 

Four frequencies were to be scanned 
bv Mariner A using the microwave 

was cut to two and a single dish to 
save weight. Then the 2i-lb. infrared 
radiometer was added (and is to be 
attached to the microwave dish) to 
save weight and roughly satisfy temper- 
ature gradient need. 

The microwave radiometer will also 
substitute for a planet seeker that was 
scheduled for Mariner A, which would 
have kept the spacecraft pointing toward 
the planet on a flvby. The radiometer 
will scan the planet up and down, slow- 
ing when it senses the planet hot spot, 
continuing and then reversing its mo- 
tion after it scans past the heat source. 

An understanding of the Venusian 
atmosphere, its structure, its rotation 
rate and spin axis are regarded by JPL 
as critical parameters in planning for 
advanced atmospheric entry and land- 
ing missions. Rotation rate and spin 
axis (inclination) will be determined 
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from the Mariner microwave measure- 

• Magnetometer— T riaxial flux gate type 
of magnetometer, under development 
tor Mariner A and adapted for Mariner 
R, will measure the strength of inter- 
planetary and Venusian magnetic fields. 
With its detector, the magnetometer, 
made by Marshall Industries, weighs 
4 lb. Its sensitivity is not as great as 
that of a rubidium vapor magnetometer 
flown in early Ranger shots. The 
strength and nature of these fields may 
have an important bearing on the de- 
sign of future communications systems. 

• Plasma probe— Plasma probe, being 
developed by (PL, will measure the 
level of plasma in interplanetary space. 
The probe is similar to one on Ranger, 
has only one probe— pointing at the sun 
—instead of the six at different angles 
on Ranger. It will weigh 5 or 6 lb., 
have an energy spread up to 3,700 elec- 
tron-volts and will be seeking protons. 
Separate Studies 

For Mariner B there arc separate 
plasma studies under way, one at JPL 
on an electrostatic deflection system, 
the other at Massachusetts Institute of 
Technology on a Faraday cup system 
(under Prof. Bruno Rossi and Herbert 
Bridge). In the latter, the grid is modu- 
lated and rejects particles above certain 
energy. The MIT device has wider ac- 
ceptance angle: the JPL probe has a 
smaller field of view, greater direction- 
ality. The JPL Mariner B probe will 
have higher angular resolution than the 
Mariner R device and will use four 
probes pointing at the sun. 

• Cosmic dust detector-one and a half 
pound device, developed by Goddard 
Space Flight Center, will measure cos- 
mic dust colliding with spacecraft. 

• Ionization chamber and Geiger coun- 
ters— an integrating ionization chamber 
and three Geiger counters in a single 
package will measure particles— protons 
and electrons— measuring bow many of 
given energies arc encountered. The 
chamber is a Neher chamber, a JPL- 
California Institute of Technology' ex- 
periment. One tube Ikis a copper plated 
steel window; the other a beryllium 
window. The presence of electrons 
would be indicated by a difference in 
the count. Tubes may have a 10 mcv. 
cutoff for protons. A third tube in the 
package but not part of the foregoing 
experiment has a mica end plate and 
will count particles in any possible Van 
Allen type belts. Dr. James Van Allen 
will supply a calibrated detector. 

In all, there are over 40 separate ex- 
periments being studied in the Mariner 
series by JPL Spice Sciences Division. 
JPL’s prime interest in the series is to 
obtain planctaev information: while 
interplanetary information is looked 
upon as a bonus to supplement data 
obtained by other NASA probes. Yet 


most of the instruments aboard Mariner 
R, with the exception of the radiom- 
eters. will be operating during the cruise 
as well as the planet encounter phase. 

Ail ultraviolet spectrometer, which 
had been readied for Mariner A before 
it was canceled and is one of the more 
important experiments for Venus in- 
vestigation. will be held for one of the 
Mariner B shots. This instrument, built 
by Space Technology Laboratories un- 
der an SS9 5,000 contract, will provide 
an indication of the constituents in the 
upper atmosphere of Venus and Mars. 
It will perform spectrometric measure- 
ments over wavelengths from roughly 
1 . 1 00 angstroms to 4.200 angstroms and 
may detail atmospheric composition, in- 
tensity and levels of constituents. 

The flight model for Mariner A 


weighed between 20 and 24 lb., and re- 
quired a high transmission bit rate or 
storage capability, neither of which is 
available on Mariner R. Hence it is re- 
garded as a second generation Mariner 
instrument. It has a sensitivity of 10 
Rayleighs and resolution of 10 ang- 

Beforc possible use in a B shot, the 
spectrometer will be modified and sub- 
jected to extensive shake tests, tempera- 
ture cycling and other stiff tests. There 
are problems with light rejection that 
will have to be ironed out before space 

' The spectrometer cover contains cal- 
ibration sources and can be blown off 
through squib separation prior to its 
use in the neighborhood of a planet. 
If it fails to operate, its share of trans- 


Deep Space Tracking Facility Conversion 

Pasadena— Jet Propulsion Laboratory will move a step closer to its goal of having 
all its deep space instrumentation facilities (DSIF). which will track planetary and 
lunar probes, operating on S-band by June, 1963, with the award this month of a 
production contract for the facilities' new receivers and transmitter exciters. 

A working prototype S-band receiver, made by Hallamorc Electronics under a 
JPL development contract (AW May 1. p. 23), may be installed and operated at 
JPL's Goldstonc facility in time for tracking of the first Mariner R shot late this 
summer. 

A contractor will be selected from among over a dozen bidders who are seeking 
the job of supplying five S-band (2,29a me. phase coherent, simultaneous lolling) 
receivers and five UHF transmitter exciters for JPL. A sixth working prototype 
exciter, as svcll as the prototype receiver, arc being developed by Hallamorc. Varian 
Associates is developing an S-band (2,115 me.) transmitter under a S250.000 JPL 
contract. 

Companies which have submitted bids for the receiver /exciter job, part of the 
conversion and expansion of the facility from UHF to S-band, probably include 
Alpha, Airborne Instruments, General Electric. General Precision, Hallamorc. 
Hughes, International Telephone & Telegraph. Motorola. Philco, Radio Corp. of 
America, Sperry Rand and Dynatronics. 

Radio frequency equipment being procured and facilities where they will be 
located arc as follows: 

• Goldstone facility— DSIF 2 will have a three-channel tracking receiver, phis a 
listening sum channel, provided with auxiliary telemetry detection channel and 
Doppler detection subsystem. Unit will be capable of two-way operation with 
DSIF 3. DSIF will have same equipment cited for DSIF 2 plus a UHF exciter 
chain with frequency shifters and a ranging radio frequency subsystem. DSIF 1 
will have tracking receiver and exciter. 

• Woomcra, Australia— DSIF 4 will have three-channel tracking receiver, additional 
listening sum channel, each with auxiliary telemetry detection channel and Doppler 
detection subsystem. In addition a UHF exciter with frequenev shifter equipment 
needed for single site diplexed operation will lie included. 

• Johannesburg. South Africa— DSIF 5 will have equipment similar to that at 
DSIF 4, Woomcra. 

• Transportable station— DSIF 6 will have a three-channel tracking receiver with 
additional listening sum channel, each with auxiliary telemetry channel and Doppler 
detection subsystem. 

Each receiver will have the following outputs: 

• 6U-mc. nominal intermediate frequency signals to automatic ranging equipment, 
Doppler extractor and telemetry channel. 

• Automatic gain control voltage output for signal strength indication. 

• First local oscillator coherent reference signal at 2.355 me. 

• Second and third local oscillator reference signal. 

• Direct current angle error signals in two coordinates. 

'Hie UHF exciters will be designed to drive final radio frequency amplifiers oper- 
ating at nominal frequency of 2,115 me. 

All equipment is to be delivered to JPL within one year of the date of contract 
award. 
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Centaur Vehicle Simulator Checked Out 


conditions is being checked out at tlic firm’s San Diego facility. Major purpose of the 
simulator is to duplicate flight conditions, especially coast-phase periods, through which 
the hydrogen-powered Centaur launch vehicle will travel. Light at the left center in the 

on the pitching booms. During flight, activators would turn the aft end of the Centaur 

must be maintained at -423F°t o remain in liquid form. Two booms shown above arc 
attached to a 30-in.-dia. ait bearing which rests on a thin cushion of gas pumped through 

which will be found in space. Centaur will he launched atop a Scries D Atlas manufac- 
tured by General Dynamics/Astronautics. 


Cryogenic 

solenoid valve 
features direct 
action and 



mission time can be shared by the re- 
maining experiments. 

Backup experiments for the ultra- 
violet spectrometer arc under study at 
jPL and Consolidated Systems Corp. 

Two types of infrared spectrometers, 
for use m Mariner B flights, are ap- 
proaching evaluation by JPL and pos- 
sibly one or both of these will be ap- 
proved for further development. One 
is a grating spectrometer, a breadboard 
model of which was completed bv Per- 
kin-Elmer Corp. (AW May 1, p.' 139). 
The other, being developed by Block 
Associates, Cambridge, Mass., is a 
Michclson interferometer which may 
have a broader spectral range (2 to 6 
microns, compared with 2 to 4 for the 
Perkin-Elmcr device) although it may 
place a heavy burden on data handling ' 
sending facilities of Mariner B space- 
craft. 

Aim of these devices is to help de- 
termine whether there is an elementary 
form of life on Mars by detecting in- 
frared emissions (at roughly 2.4 microns) 
from complex molecules, representing a 
sublife fonn. 

JPL currently is looking at the pos- 
sibility of ejecting from Mariner class 
vehicles small instrumented landing cap 
sides that could be hard-landed on Mars 
or Venus. While such a step would be 
a marked departure from the Mariner 
program as now planned, it would find a 
clear scientific parallel in the projected 
bard-landed lunar capsules of Rangers 3 
through 5. The planetary capsules might 
use the atmospheres of the planets in 


place of the rctrorockets needed for the 
three Ranger spacecraft. Use of drag 
deceleration is a distinct possibility-, al- 
though heavy heat protection would be 
a necessity for the capsules. 

The Space Sciences Division docs 
not build flight instruments, Eimcr says, 
but as a rule subcontracts this task to 
industry. 

Data Collection 

Scientific data gathered by Mariner R 
instruments will be collected by a data 
conditioning system which puts it in 
proper format for transmission to 
ground facilities The system was built 
by Data Control Corp.. Los Angeles. 

The conditioning system weighs 
about 5 lb., draws less than one watt of 
power and will accept both analog and 
digital inputs. It can handle about a 
dozen analog inputs (such as plasma 
probe, magnetometer, radiometer scan 
position, infrared housing temperature, 
and infrared channel inputs), converting 
and encoding them into digital fonnat. 
Similarly, it accepts such digital inputs 
as ion chamber counts, cosmic dust 
counts, power supply sampling and par- 
ticle flux inputs. 

Data is put into a basic frame rate 
of 21 8-bit words through interrogation 
of inputs. 

Turning instruments on and off will 
be done by a central computer and 
sequencer (guidance computer). 

Solar panel arrays, composed of 
12.5% cells in an unusual flat cell lay- 
out. are being fabricated by Spectrolab. 
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North Hollywood, Calif., for Mariner R. 
Storage batteries will handle peak loads. 

The cells are laid out in a checker- 
board pattern with no physical contact 
among them. This may offer advantages 
over nonnal solar cell shingle arrange- 
ments in its ability to withstand shock. 
The cells will be connected in series 
and parallel, providing a form of mul- 
tiple redundancy. 

Venus Examination 


For the scientific examination of 
Venus, experiments of principal im- 
portance to NASA/JPL are the radio- 
metric measurements, ultraviolet spec- 
trometry, possibly infrared spectrometry 
and determination of the nature and 
intensity of magnetic fields and radia- 
tion belts. 

For Mars, obtaining television pic- 
tures of the planet is receiving top pri- 
ority study. Infrared spcctrometric 
measurements, ultraviolet spcctrometric 
measurements and fields and belt meas- 
urements arc of top interest. 

Measurements of cosmic dust, 
charged particles and magnetic fields 
will constitute center of interest of 
Mariner interplanetary measurements. 

Television scanning of Mars will re- 
quire storage during flyby and retrans- 
mission of video after the Mariner space- 
craft has passed the planet. 

Storage requirements will impose a 
heavy burden on high-density tape re- 
corders. 


Experiment Selection 

Actual selection of experiments for 
Ranger R depends on a number of fac- 
tors, including launch date. An opti- 
mum period or launch window develops 
as Venus and earth approach their 
closest proximity, when the heaviest 
possible payload for the launch vehicle 
requires the least velocity to achieve its 
desired trajectory (AW June 12, p. 52). 
Since weight of payload can be traded 

stnunents may rest on the launch date. 


Bristol Siddeley Forms 
New Propulsion Group 

London— Bristol Siddelev Engines, 
Ltd., has formed an Advanced Propul- 
sion Research Group to study new tech- 
niques in aeronautical and space povver- 

Group will, in addition to exploration 
of thermodynamics, gas dynamics and 
particle dynamics, cover the physics of 
metals and energy sources for relation 
to space propulsion. Group leader is 
Dr. R. R. Jamison, former head of ram- 
jet development and assistant chief en- 
gineer of the Aero Division. He will 
direct activities of 70 men, most of 
whom will come from the ramjet re- 
search department. 



engineers and designers have solved this 
problem by applicalion of BALL BUSH- 
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In 1838, the British steamer Great 
Western initiated passenger ser- 
vice between Bristol, England 
and New York City. This trip, 
made regularly without recoal- 
ing, was the first continuous 
scheduled steamship line for 
passengers across the Atlantic. 
It became immediately popular 
due to its reliable schedules. 
Where sailing vessels frequently 
were becalmed for days or blown 
off course by Atlantic gales, the 
Great Western paddle-wheeled 
steadily to her destination and 
arrived with a dependability re- 
markable for that time. 


THE GREAT WESTERN 
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Airlift Shows 

By David H. Hoffman 

Washington— Airlift of 5.500 Army 
troops to Europe in Exercise Long 
Thrust 2 demonstrates that effective- 
ness of the new U. S. Strike Command 
will hinge largely on overseas bases un- 
til Air Force can acquire Lockheed 
C-150E and C-141 transports in squad- 
ron strength. 

Despite the limited modernization of 
Military Air Transport Service's fleet 
with Boeing C-135 turbojets, battle- 
groups that were landed near Frankfurt. 
West Germany, deplaned with almost 
no combat equipment. Ten of MATS' 
15 C-135s, military counterpart of the 
707-120 transport, participated in the 
airlift phase of Long Thrust. 

Army said one goal was to test how 
rapidly infantrymen based in the U.S. 
could be airlifted to Europe, furnished 
with weapons from pre-positioned sup- 
ply depots and used to reinforce NATO 
units engaged in a tactical maneuver. 
Responsibility for mounting the exer- 
cise— and for planning repetitions— was 
entrusted to Strike Command. 

Three battle groups from Army's 4th 
Infantry Division, one of three that 
make up Strategic Army Corps 
(STRAC). arc taking part in Long 
Thrust. All units staged from McChord 
AFB, Wash. Those assigned to C-135s 
were flown nonstop to Rhein-Main Air 
Base, the single European assembly 
point for the exercise, over a 5.300 stat. 
mi. great circle polar route. 

A total of 166.9 tons of support 
equipment, or less than 64 lb. per man, 
accompanied the battle groups. Most 
of this was personal baggage. 
Short-Term Problem 

From an Air Force standpoint. Long 
Thrust was designed to measure MATS' 
ability to surge from a relatively low 
daily utilization rate of about 5 hr. per 
aircraft in peacetime to the far higher 
rate that would be required by war. 
Regardless of whether MATS proved 
its ability to do this, the exercise under- 
scores a short-term dilemma faced by 
Defense Department. 

The question is whether to station 
large forces abroad near all potential 
trouble spots, or to rely on a much 
smaller force in the U. S. that could be 
deployed rapidly. In testimony before 
the Senate Armed Services Committee. 
Defense Secretary Robert S. McNamara 
stated that timely, long-distance airlift 
of enough combat-equipped troops to 
cope with the first 30 days of a brush- 
fire war “would require a fleet of trans- 


Reliance on Foreign Bases 


ports considerably greater than the one 

For this reason, U. S. dependence on 
overseas staging bases and depots with 
supplies pre-positioned by sealift can- 
not be expected to lessen until the 
C-130F.S and C141s ordered for MATS 
become available in quantity in the mid- 
1960s. Defense Department's de- 
cision to hold the line at three C-135 
squadrons— and not to seek budget au- 
thority for an additional two as planned 
—apparently reflects MATS dissatisfac- 
tion with this aircraft as an interim 
transport. 

According to Secretary McNamara, 
the C-135’s relatively long takeoff and 
landing distance requirements, its 
cramped cargo envelope and its lack of 
airdrop or truck-bed height loading 
capability make it “appear unwise to at- 
tempt further interim modernization 
with the C-l 35." Instead, he told the 
Senate. Defense Department has asked 
funds for additional C-130Es in the 
Fiscal 1963 budget. 

In addition, it will continue delaying 
the phase-out of aging Douglas C-l 24s 
and C-l 18s. retain some reserve C-l 24s 
recalled to active status, and squeeze 
“every possible strategic airlift aircraft 
out of supporting commands." 

Limited Potential 

Limited potential of the C-135, as 
described by Secretary McNamara, un- 
derlies Defense Department’s request 
for S319 million iii FY1963 to buy 
136 C-130Es— 37 more than were pur- 
chased in FY1962. Of the 99 ordered 
last year, at least 50 were allocated to 
MATS. It is expected that the remain- 
der will be assigned to Tactical Air 
Command and that Strike Command 
will exercise limited operational control 
of these transports. This principle of 
dividing C-130F.S more or less cvcnlv 
between MATS and TAC probably will 
govern assignment of FY1963 aircraft. 

First production C-130E— a test air- 
craft now is undergoing Air Force Sys- 
tems Command evaluation-will be de- 
livered to TAC in late March or early 
April. By June 30, according to current 
plans. TAC will have a total of five 
C-130Es out of eight that will be used 
in a combat crew training school at 
Sewart AFB near Nashville, Tenn. 
MATS pilots, therefore, will be transi- 
tioned with TAC instructors. Bv the 
end of Calendar 1962, MATS is to re- 
ceive at least 21 C-130Es. and the eight 
training aircraft are to be in place at 
Sewart. 

In staging strategic airlift maneuvers 


with MATS aircraft. Defense Depart- 
ment lias only three basic choices: It 
can deploy a massive force over a short 
distance, as in Big Slam/ Puerto Pine 
when 21,000 troops and 11,000 tons of 
equipment were hauled to Puerto Rico 
during the spring of 1960. It can de- 
ploy a small, tactically-equipped force 
over a long distance, as in operation 
Long Pass which took one STRAC bat- 
tle group to the Philippines last spring. 
Or. it can deploy large numbers of per- 
sonnel over long distances without full 
combat gear, as in Long Thrust. 

To attempt more than this probably 
would jeopardize MATS’ ability to ful- 
fill other mission requirements that con- 
tinue around-the-clock, such as Strategic 
Air Corps support. STRAC support 
and essential inter-theater airlift. 

Long Thrust Aircraft 

Approximately 100 MATS aircraft 
took part in Long Thrust, including 
Douglas C-l 33s. Lockheed C-l 21s. Boe- 
ing C-97s, and C-l 18s and C-l 35s. The 
piston fleet flew an average 6.100 stat. 
mi. from McChord to Rhein-Main, 
using McGuire AFB, N. J.. Dover AFB, 
Del., and Charleston AFB, S. C., as 
U. S. refueling stops. Average time cn 
route was 1.5 days. Deployment phase 
of the airlift was completed in six days 
without accident. Two of the eight 
wings assigned to Long Thrust, the 
133rd and 146th Air Transport Wings, 
were manned by recalled Air National 
Guardsmen flying C-97s. 

The frequency of such exercises can 
be expected to increase in direct pro- 
portion to the number of C-141s and 
C-130F.S delivered to MATS. Because 
one C-141 can do the work of about 
four C-l 21s or C-l 18s. and the 
C-l 30E's cargo capacity over short stage 
lengths is essentially the same as that 
of the C-141 on long-range missions. 
MATS' peacetime airlift capability will 
begin to mount rapidly after first C-l 30E 
deliveries start this spring. To ensure 
minimum but constant aircrew pro- 
ficiency. these aircraft must be flown. 
But the extra airlift that is generated, 
according to Secretary McNamara, will 
not be used to carry passengers within 
the U.S. Nor will it interfere with the 
"gradual withdrawal of MATS" from 
so-called scheduled passenger sendee on 
overseas routes, he said. 

Instead, the number and scope of 
joint Army-Air Force troop exercises will 
be increased, more high value cargo will 
be moved, and a higher percentage of 
over-all troop movement will be air- 
lifted. Secretary McNamara said. 
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NATO Makes Progress in Air Defense 


Bv James D. Hendricks 

New York— Development of an effec- 
tive air defense system for North At- 
lantic Treats' Organization's European 
members and Turkey— a constant battle 
against problems ranging from geogra- 
phy through tight budgets— appears to 
be making significant progress, accord- 
ing to K. C. Black, president of Scien- 
tific Analysis Corp. 

Black, who heads a group of industry 
science consultants at Concord. Mass., 
formerly was chief scientist with United 
States European Command and worked 
closely with planning of NATO air de- 
fense until returning to this country a 

few months ago. 

lie discussed the NATO situation in 
a presentation to the recent annual 
meeting here of the Institute of the 
Aerospace Sciences (AW Jan. 29, p. 
26). 

European air defense is a problem 
magnified by factors of geography, poli- 
tics. economy and complex supervision, 


as well as the inevitable factor of tcch- 
nologv. Black indicated. 

"Those who arc concerned with this 
military problem in Europe often look 
.to United States solutions, or approxi- 
mations thereto, as appropriate also for 
Allied Command Europe I the agency 
primarily responsible for NATO air de- 
fenses | . Actually, the European ^rob- 

than that of air defense of continental 
North America." he said. 

Critical Points 

Black discussed critical points per- 
taining to NATO Europe air defense: 
• Unique threat posed by “an enorm- 
ous number of air-breathing vehicles" 
which the Soviet Union and its Euro- 
pean satellite nations could launch 
against NATO Europe and Turkey. 
Long endurance aircraft would not be 
required because the hostile factions 
share, for the most part, a common land 
mass and to a great degree, a common 
border. In many cases, a single enemy 


aircraft could perform a bombing mis- 
sion, return to its own territory, reload 
and strike again the same day. 

He also noted that a bomber in the 
600-kt. speed range could penetrate 
NATO borders and within 20 min. 
reach many of the prime targets within 
NATO European countries. “In 60 
min. the plane would have reached 
virtually all of these targets and could 
he starting home again." he said. 
"Generally speaking, there may be prac- 
tically no time to follow defense pro- 
cedures which might be suitable for use 
in North America." 

• Intensive use of electronic counter- 
measures systems to nullify defensive 
weapons can be expected. Black said, 
lie cited use of jamming equipment 
against Radio Free Europe and Voice 
of America broadcasts as proof that the 
Communists have extensive ECM at 
their disposal and added that “plenty of 
anti-ECM systems are needed in pro- 
viding adequate NATO air defense." 

• Political problems stemming from 
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national sovereignty, traditions, anti-nu- 
clear policies and other factors could 
diminish or negate the value of weapon 
systems or procedures which might play 
vital roles in maintaining sound air dc- 

Black pointed out that a formal set 
of practical rules for engagement of 
hostile aircraft penetrating NATO 
borders was not available until the sum- 
mer of 1960 and added that even these 
standards "are several pages long and 
hard to understand." (AW Jan. 29. 
p. 31). 

Before the rules were developed. 
Black said, NATO commanders prob- 
ably “just lioped that if a hostile air- 
craft penetrated, some local commander 
or junior officer would shoot him down 
before someone higher up had to order 

The problem here was basically that 
member states were concerned that if 
NATO forces based in their individual 
countries destroyed an aircraft, the act 
might be considered as aggression by 
the individual nation as well as by the 

example, would insist that a French 
senior officer be involved in a decision 
to attack the aircraft over France. 

• Lack of coordination in air defense 
planning could have resulted in drastic 
oversights in the past. Black implied. 


lie cited a meeting a few years ago, 
shortly after the decision to deploy 
U. S.-dcveloped Jupiter intennediate 
range ballistic missiles to Italy. NATO 
officials responsible for planning air 
defense sites and procedures for Italy 

attended the session. 

A NATO officer in charge of locating 
defensive weapons was asked what pro- 
visions had been made to protect the 
missile sites. Black said. 

"The reply, in effect, was 'What 
missile sites?' ” Black recalled. "It was 
obvious no one had ever told him about 
the Jupiter plans. The next day. every- 

• Limited military budgets of many 
NATO members make air defense costs 
extremely critical, even though the 
United States contributes heavily in 
funds, personnel and materiel. 

Black illustrated this point with a 
hypothetical situation m which it was 
decided that a chain of 20 air defense 
radars was needed to provide warning 
for NATO European members. 

"If one considers that a very sophis- 
ticated radar might cost in the neighbor- 
hood of SI 5 million, not excessive by 
modem U. S. standards, the cost of the 
radars alone would consume more than 
three-quarters of the entire military 
budgets of the four least prosperous 
NATO nations," he said. 


Black indicated that the radars actu- 
ally selected for use in NATO air de- 
fense arc similar in performance to the 
Raytheon ARSR-2. which uses an am- 
plitron tube for high-power output. 
The ARSR-2 is designed to handle air- 
port surveillance where heavy jet traffic 
exists. The ARSR-2 or its earlier ver- 
sions. ARSR-1 and ARSR-1A, alrcadv 
arc installed in several major U. S. and 
Canadian airports. 

He said a -10-link tropospheric scatter 
communications system, designated 
"Ace High." which is designed to meet 
long-circuit requirements for linking 
NATO air defense centers and units, 
will be installed in the near future. 

No selection has been made of a 
ground environment system for com- 
mand and control of NATO air defense, 
Black said, but at least two systems 
offer strong possibilities for application 
to the problem. 

One is the USAF 41 2L Air Weapons 
Control System; the other is built 
around Strida 2, a French data proc- 
essing system being installed in parts of 
France. Any ground environment sys- 
tem chosen for NATO Europe must be 
capable of integrating weapon systems, 
sensory devices and communications 
systems of wide variety, manufactured 
in the U. S. and other NATO nations, 
Black said. 
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AERONAUTICAL ENGINEERING 


Supersonic Airliner Noise Factor Cited 


Bv David A. Anderton 

New York— Noise is emerging as the 
governing factor in design choice of 
powerplants. their integration into the 
airframe, operational considerations and 
direct operating cost estimates of the 

Technical sessions on the problems 
of supersonic airliner design at the 30th 
annual meeting of the Institute of the 
Aerospace Sciences (AAV Jan. 29. p. 26) 
emphasized this point, and underscored 
its corollary: For the first time in the 
history of aviation, a transport airplane 
may be designed by considerations of 
the noise, rather than of the traffic po- 
tential. it generates. 

R. J. Patton, of General Dynamics/ 
Ft. Worth, told the IAS that sonic 
booms may force the design cruise speed 
above Mach 3. The reason is that 
ground overpressure - the engineer’s 
term for sonic boom— is reduced as 
speed increases for a constant altitude, 
and also as cruise altitude increases. 

Patton’s report warned that economic 
factors are influenced by the sonic 
boom, because reducing the intensity of 
the boom requires lower wing loadings 
and higher thrust-weight ratios. Both 
these parameters arc gained at the price 
of increased initial cost and increased 
direct operating cost. 

Finally, he said that the supersonic 
transport is pushing the state of the 
art, just as the scmi-monocoquc mono- 
plane transport did in the 1930s. This 
demands further research on aerody- 
namic. structural and propulsion prob- 
lems as well as on the sonic boom. 

Sensitivity of direct operating costs 
to noise and hot-dav operations were 
emphasized in a report prepared by 
four General Electric Co. authors: 
M. A. Sousa, W. Joy, D. L. Smith and 
R. J. Schmitt of the Flight Propulsion 
Division. 

Their parametric studies of a 1 50- 
|iassengcr. long-range supersonic trans- 
port showed that calculated operating 
costs were competitive to those of cur- 
rent subsonic jet-propelled transports. 
In the best case, relative direct operat- 
ing cost (DOC) of the supersonic 
transport was 86% of the contemporary 
airliners. In the worst case, which pre- 
sumed that clinrbout followed the rec- 
ommended operational procedure to 
minimize noise, the relative DOC was 
111%. 

It should be pointed out that airline- 
operating profits are very sensitive func- 
tions of direct operating costs. At other 
meetings dealing with the supersonic 


transport, operators have said that a 
few percentage points change in direct 
operating cost can make or break their 

"^Thc'authors said that DOC was de- 
pendent to a large extent on the type 
of engine and its development: their 
analyses used engines based on assumed 
1970 design parameters. If their as- 
sumptions proved conservative, then 
improved pcrfonnancc and lowered 
DOC would result. 

But they noted these effects on DOC 
of non-ideal conditions on the direct 
operating cost: 

• Low-noisc climb path increased DOC 
from 17 to 30% above the values ob- 
tained during a noisy climbout. 

• Subsonic cruise leg of 200 naut. mi. 
on the design mission— Mach 3 cruise, 
3.500-naut.-mi. range— increased DOC 
by 10%. 

• Hot day operations of supersonic 
transports will increase DOC from 
seven to 20% . 

• Future reductions in permissible per- 
ceived noise levels on the ground— from 
the currently acceptable 1 1 2 PNdb 
(perceived noise decibels) to 106 PNdb 
—could increase DOC from three to 
15%. depending on engine tvpe and 
climb path. 

Unconventional Engines 

Combination powerplant of ram- 
rocket engines and ramjets for transonic 
acceleration and cruise of a supersonic 
transport was proposed by Carl H. 
Builder and Elizabeth Cuadra of The 
Marquardt Corp. 

Cruise and transonic propulsion sys- 
tems were integrated in their proposal; 
for subsonic flight, they offered the 
option of turbomachinery selection. 

By considering transonic acceleration 
and supersonic cruise in parametric 
studies, the authors concluded that en- 
gine weight is more critical than specific 
fuel consumption in a supersonic trans- 
port. They expand on that conclusion 
to propose a cruise ramjet engine with 
six small rocket engines mounted as an 
integral part of its bumer-flamcholdcr 
assembly. The ramjet has a variable- 
capture inlet with internal contraction; 
the inlet can be closed completely to 
eliminate cold-flow drag. Fuel for the 
engines is a standard hydrocarbon: the 
oxidizer is liquid oxygen. 

Better payload fractions arc the out- 
standing advantage claimed by Mar- 
quardt for such a system, with the de- 
gree of improvement depending on the 
severity of the transonic acceleration 
problem. If sonic-boom considerations 


force higher cruise altitudes or steeper 
climb angles, the authors say the ad- 
vantages grow very rapidly. 

Noise level generated by the propul- 
sion system may be less than other pro- 
posals. say the authors. Preliminary 
calculations for a similar layout com- 
bined with experimental data show that 
takeoff noise levels are significantly be- 
low those of afterburning turbojets. 
Handling Qualities 

Approach and landing characteristics 
of a delta-wing canard configuration for 
a supersonic transport are inferior to 
those of current turbojet transports, said 
four authors from National Aeronautics 
and Space Administration’s Ames Re- 
search Center. 

Maurice White, Melvin Sadoff, Rich- 
ard Bray and George Cooper reported 
results of piloted simulator studies of 
the supersonic transport to the IAS, 
with special emphasis on the problem 
of assessing critical problem areas. 

Among the results of their work, they 

• For cruise flight, damping derivatives 
and possibly some static derivatives will 
have to be augmented. This, in effect, 
calls for stability augmentation systems. 

Derivatives, for those who have for- 
gotten their calculus, express the rate 
of change of one parameter with respect 
to another. A damping derivative refers 
to the rate of change of aerodynamic 
damping about one axis of an aircraft. 
A static derivative defines the rate of 
change of a moment coefficient, or the 
slope of the moment enrve. 

• Failure of an augmenter will demand 
more aerodynamic damping than it may 
be possible to provide easily in the de- 
sign. 

• Handling-qualities criteria currently 
available are inadequate for defining the 
minimum satisfactory handling capabil- 
ities of high-performance aircraft. They 
should be re-examined with the super- 
sonic transport specifically in mind. 

• Longitudinal approach and handling 
characteristics are inferior to those of 
current turbojets. 

• Augmentation of longitudinal han- 
dling qualities may be necessary to 
achieve landing characteristics superior 
to those of current subsonic turbojet 
transports 

A rigidity augmenter— a system of 
gust alleviation which reduces the 
amplitude of structural deflection— was 
proposed by three authors from North 
American Aviation’s Autonetics Divi- 

Thc three North American Aviation 
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son. Jr., and F II. Gardner-told the 
IAS that up to 90% acceleration allevia- 
tion can be obtained this way, and that 
structural displacement could be re- 
duced by 80%. These results stem 
from both analytical and computer 
studies of the problem applied to super- 
sonic aircraft at a cruise speed of 
Mach 3. 

The rigidity augmenter is an addition 
to the aircraft automatic control sys- 
tem; it would add a few instruments 
and electrical networks to the existing 
system of control surfaces, servos, sens- 
ing instruments and electrical networks. 
The autopilot would remain essentially 
unchanged, and the human pilot's con- 
trol commands would not be changed 
or opposed by the system. 

VTOL Transports 

Working at the other end of the 
speed range of air transportation, engi- 
neers from the team that won the tri- 
scrvicc VTOL transport competition 
described some new details of their de- 
sign (AW Sept. 25. p. 352). 

A. L. Robinette of Chance Vought 
Corp., presented a report on the de- 
sign. designated Svstcm 478A; his co- 
authors were D. if. Williams, of Ryan 
Aeronautical Co., and C, W. Mes- 
singcr, of I Iillcr Aircraft Corp. 

Conventional propellers and a tail 
rotor were selected instead of cyclic 
propellers. Robinette said, to avoid the 
development of a cyclic control sys- 
tem and lightweight propeller blades. 

The tilt-wing carries leading-edge 
flaps and double-slotted trailing-edge 
flaps. The wing is mounted with a nega- 
tive dihedral of a few degrees. 

Cockpit layout is conventional, ex- 
cept that there is an abnormally wide 
console separating pilot and co-pilot. 
There is a jump scat for crew chief or 


and on the console, witii the primary 
flight panel in the usual location. 

New details of these systems were 
described: 

• Propulsion, with four General Electric 
T64 turboprop engines driving 15.5-ft.- 
dia. propellers. Overrun clutches are 
installed between each engine and its 
propeller; propeller gearing is integral 
with the propellers instead of being 
mounted to the engine. The gear boxes 
are connected with cross-shafting which 
can transmit full power in the event of 
an engine failure or shutdown. Flexible 
couplings in the shaft are located at 
each bearing to handle wing flexing. 
The shaft also drives an 8,000-rpm. 
shaft which powers a fuselage accessory 
gear drive box. The tail rotor is driven 
from this box. 

• Flight control, which uses dual hy- 
draulic systems for all primary flight 


controls. A mechanical integrator link- 
age receives cockpit control motion as 
input and translates that to the proper 
control action as a function of wing 
incidence. Dual stabilization system 
with four functions— roll, yaw. pitch and 
attitude— is designed to make IFR flight 
possible. During the hovering and tran- 
sition phases, the system will proride 
stabilization of pitch attitude, pitch 
rate, roll attitude, roll rate, yaw damp- 
ing and attitude damping. 

• Electrical, using a constant-frequency 
a.c. generator plus a variable-frequency 
a.c. generator for propeller and engine 
anti-icing. There is also a standby con- 
stant-frequency a.c. generator driven by 
the auxiliary power unit for ground 
checkout and completion of mission in 
the event of failure of the primary gen- 

• Hydraulics, with five circuits: engine 
starting, power controls, stabilization, 
utility and emergency. 

First details of a hot-cvcle rotor sys- 
tem being developed by Hughes Tool 
Co. under an Army-Navy funded con- 
tract were described to the IAS by 
Malcolm Harncd, vice president of en- 


gineering for the company's Aircraft 
Division. 

Now under inspection after tcardown, 
the Hughes system had been whirl- 
tested a total of 35 hr. by mid-Decem- 
ber last year. The contract calls for 
tcardown and inspection at that point. 

The test rotor is sized to give 20,000 
lb. lift. It is 55 ft. in diameter, and 
planned around two General Electric 
T64 gas generators. But because of the 
unavailability of the T64s at the time, 
a single P&VVA J57 turbojet was used to 
drive the system. About two-thirds of 
the J57’s exhaust was dumped over- 
board as superfluous to the require- 
ments of the rotor. 

The hot-cycle rotor is not new; its 
basic principles have been known and 
tried for many years. In a hot-cycle 
rotor, the exhaust gas from a turbojet 
engine or other gas generator is ducted 
through the rotor mast and blades to 
discharge at the&otor tips, producing a 
reaction thrust which drives the blades. 

Hamed said that such a system re- 
quired three phases before being real- 

• Small, high-pressure-ratio turbojets to 
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A New Refrigeration Compressor 
For Weapon Support Systems 



minimize volumetric flow through the 

• Higli-temperature duct material to 
take the full exhaust temperature of the 
turbine within acceptable weight limi- 
tations. 

• Unique blade structural design to al- 
low thermal expansion, eliminate fa- 
tigue in hot parts and be dynamically 
suitable. 

He said the first problem was solved 
with the T64, which gives up to 2.72Q 
hp. per sq. ft. of duct area, compared 
with 1.957 hp./sq. ft. for its nearest 
competitor, the CE T3S-8 engine. 

Rene 41. originally a GE-developed 
alloy material, solved the second prob- 
lem, Ilanied said. 

Hughes' blade structure, for which 
the company has made patent applica- 
tion, is built around two spars which 
carry all the axial forces. Two hot-air 
ducts are attached to the skins with 
closely spaced ribs. The combined struc- 
ture of skin and ducts is divided into 
span wise segments joined by chordwisc 
flexures; it is flexible in the spanwise 
direction. This eliminates fatigue load- 
ing from the hot parts, Iiamcd said: 
the spars earn ing the fatigue loads arc 
cooled by ambient air pumped by the 
centrifugal force due to rotation. 

Hamcd listed these significant results 
from the test program so far: 

• I, css than 0.2% of total gas flow is 
leakage in the rotor. 

• Thermodynamic assumptions were 
proved conservative. 

• Temperature margin of 400F was 
measured on the spars. 

• Flight design weight met within 2%. 

• Excellent dynamic stability. 

• Noise level less than that of current 
large conventional helicopters. 


Artemis Gear Detects 
Far, Underwater Blast 

New York— Underwater sound gen- 
erated by small explosive charges has 
been detected as far as 12.000 mi. 
away during tests conducted as part of 
the Navy's Project Artemis. 

The project is aimed at developing 
equipment and technicians for very 
long-range transmission and detection 
of underwater sound. Basic princi- 
ple exploited was proposed by Dr. Mau- 
rice Ewing of Columbia University's 
Lamont Geological Observatory during 
World War 2. Ewing suggested that 
underwater sound waves could be effi- 
ciently transmitted through layers of 
uniform salinity and temperature in 
the ocean. These would act. in effect, 
as channels for the sound. 

One example of the effectiveness of 
the transmission technique was fur- 
nished last year. A small explosive 
charge, detonated underwater south of 
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the Australian coast, was picked up 
off Bermuda. Distance between the 
two points is 12.000 mi.; time for the 
sound to travel that distance was 3 hr. 
43 min. 

Columbia's Hudson Laboratories at 
Dobbs Ferry, N. Y., is prime contractor 
to the Navy's Office of Naval Research 
in the Artemis project, with about 30 
associated industry, university and gov- 
ernment research organizations. Co- 
lumbia’s major effort is devoted to de- 
veloping a data-collcetion system that 
will enable the Navy to filter significant 
sounds out of background noise. 

High-frequency sound waves for the 
experiments arc generated by an enor- 
mous transducer, five stories high and 
weighing several hundred tons, fitted 
to a former Navy tanker, the USNS 
Mission Capistrano. The transducer, 
built by the former Ling Electronics Di- 
vision of Ling Temco Electronics, can 
be raised and lowered for operation at 

Receiving equipment is installed on 
"Artemis Island.” an off-shore tower 
whose foundations arc anchored in an 
extinct underwater volcano 30 mi. off 
Bermuda. Deck of the tower, 67 ft. 
above the ocean, houses 20 men and 
the necessary receiving, amplification 
and relaying equipment in a two-story 
building. Received signals arc relayed 
to Bermuda data-proccssing laboratory. 


International Sales For 
Cushioncraft Planned 

Brittcn-Norman, designers and build- 
ers of the C-2 Cushioncraft, has joined 
forces with J. Samuel White & Co., 
shipbuilders, to manufacture and mar- 
ket air-cushion vehicles commercially on 
an international basis. Company is 
called Cushioncraft. Ltd. 

Cushioncraft, developed as an inde- 
pendent venture (AW Oct. 16. p. 
108), will lie constructed at White's 
Somcrton. England, Works. Proto- 
type C-2 has been sold to Ministry of 
Aviation for research purposes. Com- 
mercial model is 10-scat, twin propel- 
ler vehicle powered by Rolls-Royce 
V-8 auto-type engine. Speed is up to 
50 kt. and range is 500 mi. 


Irish-Built Potez 840 
To Roll Out in 1964 

Paris— First production Potez S40 ex- 
ecutive-feeder transport is scheduled to 
roll out of the French company’s proj- 
ected Irish manufacturing plant in carlv 
1964. 

Republic of Ireland, under an agree- 
ment unique in international aviation, 
has agreed to provide substantial back- 
ing for the development and production 
of a French executive-feeder aircraft. 
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the Potez 840 (AW fan. 22, p. 40). 

French industrialist and aircraft build- 
er Henry Potez turned to the Irish gov- 
ernment after failing to win support 
for the Potez S40 from his own govern- 
ment. The French, with only a limited 
amount of development funds to spare, 
arc supporting another feeder liner pro- 
totype, the Max I Iolste Super Broussard. 

Agreement with Irish government, 
signed last November but only recently 
disclosed, includes these provisions: 

• Creation of a development company 
capitalized at S8.4 million with the 
money supplied jointly by Potez and 
the Irish government. The Irish gov- 
ernment supplies land and a large por- 
tion of the cost of building a new 270,- 
000 sq. ft. factory at Baldonnel. an 
airfield seven miles outside Dublin. The 
Irish government will also contribute 
substantiallv in setting up production 
means and manufacturing of tooling. 

• Creation of Potez Aerospace, Ltd- 
capitalized at SI .400,000 put up entirely 
by Potez. This company will be able 
to draw on the entire resources of the 
development company for setting up 
production of the S40 and future proj- 
ects. Potez. Aerospace is required to rein- 
vest an undisclosed portion of its profits 
in the development companv. 

The factory at Baldonnel will em- 
ploy 2,000 workers. 

The Potez 840, a four-engine turbo- 


prop aircraft, can carry up to 24 pas- 
sengers in its feeder version (AW Dec. 
25, p. 70). A single prototype presently 
is Hying. The U.S. sales rights are 
handled bv Turbo-Flight, Inc.. Chicago, 
which has bought the second prototype 
and is negotiating for additional orders. 

Potez, under an earlier agreement 
with the Irish government, has just 
completed construction of a factory in 
Ireland to produce heating units for 
export. It was this initial contact that 
led to the aircraft arrangement. 

British Army to Test 
3 WA.116 Autogyros 

London— British army will evaluate 
three Beagle- Wallis WA.116 single seat 
autogyros starting in May. purchasing 
one machine and borrowing two more 
from Beagle, the new British business 
aircraft manufacturer. 

Aircraft will be flown for 500 hr. in 
the evaluation, both in the United 
Kingdom and in Europe. The WA.116 
was designed and built by Wing Cdr. 
K. II. Wallis and is part of Beagle’s 
development program at Shoreham. 

Wallis said the prototype climbed 
to 7.000 ft. and has been flown at a 
gross weight of 530 lb. Beagle has ap- 
plied for airworthiness certificate from 
the Air Registration Board. 
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Do you share his probing curiosity? 



"Why" and "How” are more than words to him; they're a way of life. The need to know is an urgent drive that won't 
let him rest. 

Are you a questioner by nature? Then come to Northrop. Pick your own area of investigation from more than 70 
active projects. They range from space guidance, life support and deceleration systems to undersea technology, 
automatic checkout and failure prediction systems. 

Human factors engineers, physicists and mathematicians for space electronics phenomena are particularly needed 
just now, but if you have an active, seeking mind, there's bound to be a spot for you at Northrop whatever your 
specialty. 

If you'd like to know more, write to Dr. Alexander Weir, Northrop Corpo- I 
ration, Box 1525, Beverly Hills, California. You will receive a prompt reply. 


NORTHROP 


NEW AEROSPACE PRODUCTS 



Magnetic Tape Recorder 

New MTR-362LT recorder weighs 
26 oz. and is designed to operate under 
temperature extremes above or under 
ground, under water or in space. 

Tile manufacturer says the recorder 
has been successfully tested for missile 
nose cone operations at — 112F and at 
+ 1 80F. The device incorporates a pre- 
cision gear drive and a silicon rubber 
capstan as the tape mover. The recorder 
is available in seven or 1 4 channel heads 
and 1 or 1 in. tape moving at 71, 15 
or 50 ips., with conventional. I'M, car- 
rier erase or digital recording modes. 

The instrument holds 75 ft. of 1 mil. 
tape. Working parts are encased in 

' Leach Corp., 717 N. Concv, Azusa, 
Calif. 





Camera Enclosure 


Astrodome-type camera shelter, desig- 
nated CZR-1. is designed to provide 
mobility and environmental control of 
the instrument to increase efficiency 
and reduce maintenance requirements. 

The shelter is of sandwich-type con- 
struction with two skins of polyester- 
impregnated glass fiber cloth bonded to 
a thermal insulating honeycomb core. 
The shelter is designed for installation 
on the trailer-mounted precision three- 
axis instrument mount developed by 
the Navy Ordnance Test Station. 

Rotatable dome is said to provide 
protection against solar radiation, ther- 
mal distortion, dust, wind and rain. 

Parabam Division. Houston Fearless 
Corp., 12822 Yukon Avc., Hawthorne, 
Calif. 



Collapsible Fuel Cells for Army 

Collapsible fuel cells arc being produced for Armv by Ung-i'emco-Vought. Collapsed 
cell in foreground is 12 in. high. Opened, the cell' measures 46 in. high x 55 in. long s 
40 in. wide. Elastomer interior bag may be filled svith gasoline or other fuel for transport. 
Drainage vent is beneath cell. 


Cooling Blower 

Four-stage axial-vane blower for cool- 
ing electronic parts is said to deliver as 
much as 120 cfm. against a static pres- 
sure of 2.7 in. of water at 5.450 rpm. 

The unit measures 1 0 in. long bv 5.6 
in. dia. The motor is available in ratings 
of 400 or 60 cps., 220 v„ three-phase. 
Additional impeller stages in the blower 
add less than 10% to the length. The 
manufacturer savs the blower meets ap- 
plicable specifications in MIL-E-5727C 
for vibration, shock, temperature ex- 
tremes, fungus, humidity, endurance. 

Torrington Mfg. Co.. Torrington. 




High-Pressure Compressor 

New five-stage compressor is said to 
have induction pressure of 50 psig. for 
delivery of 70 cu. fpm. of air. nitrogen, 
helium or argon gas at 10,000 psig. dis- 
charge pressure. 

Motor-driven unit has six cylinders 
and is air-cooled, with inter-coolers and 
contaminant traps between all stages 
and a cooler and trap after discharge. 
Discharge temperature is 50F above am- 
bient. The unit is designed to compress 
gas from regulated air shop lines, vapor- 
ized gas from liquid storage and regu- 
lated gas from tube-bank trailers. 

Cardan Division, Marmon-Herring- 
ton Co., Inc., Dept. 530-364, Lebanon, 
Ind. 
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Redundancy Utilized to Boost Reliability 


By Philip J. Klass 

Ithaca, N. Y.— General Electric is ap- 
plying new redundant logic techniques 
to space and military equipment with 
the expectation of increasing reliability 
by a factor of 100:1 or more. 

One indication of the growing in- 
dustry' interest in use of redundancy to 
boost reliability is a two-day symposium 
on Redundancy Techniques for Com- 
puting Systems which will be held in 
Washington on Feb. 6-7. CE will be 
one of the companies reporting on its 
work at the symposium which is spon- 
sored by Office of Naval Research. 

Although the concept of redundancy 


to achieve increased reliability is not 
in itself new. it has only recently be- 
come feasible for space and weight- 
limited uses as a result of microelec- 
tronic construction techniques. 

Scientists at GF.’s Advanced Elec- 
tronics Center here arc applying redun- 
dant logic techniques to a data proc- 
essor which will be used in the National 
Aeronautics and Space Administration’s 
Orbiting Astronomical Observatory and 
on an undisclosed type of equipment 
for the Anns' Signal Corps. The OAO 
processor will use approximately S.000 
conventional components: the Signal 
Corps device will employ deposited 
(thin film) passive components along 


with discrete pico diodes and transistors. 

Tire redundant logic techniques un- 
der investigation here differ from some 
of the early redundancy concepts first 
proposed when the technique came un- 
der scrutiny as a possible means of 
boosting reliability. These earlier con- 
cepts required that the equipment auto- 
matically detect a malfunction, isolate 
and switch the faulty unit out of the 
circuit and switch a replacement into 
the circuit. This increased system com- 
plexity and presented the opportunity 
for failure in the added detection and 
switching elements. 

The technique developed here at the 
Advanced Electronic Center of GE’s 
Light Military Electronics Department 
for use with digital (pulse) circuits em- 
ploys three parallel channels any one 
of which could perform the required 
function if redundancy were not de- 
sired. The three parallel channels are 
interconnected at suitable junctures to 
take a “majority vote”— to determine 
the presence or absence of pulses at any 
instant. If a malfunction has occurred 
in one channel, the other two will carry 
the "vote” to produce correct result. 

By dividing each of the parallel chan- 
nels into a large number of segments 
and taking a majority vote after each 
segment, it is possible for the system 
to experience a sizable number of 
faults in all three channels and still per- 
form satisfactorily, providing the faults 
do not occur simultaneously in identi- 
cal segments of two out of the three 
channels. The number of such seg- 
ments, or points of taking a vote, is 
referred to as the “level of voting." 

Chart (left) shows reliability gains 
possible through use of parallel chan- 
nel majority vote redundancy, and im- 
provement with increased voting levels. 

For example, a three-channel redun- 
dant system with only a single level of 
voting should be able to operate for four 
times as long as a non-redundant sys- 
tem with a 98% probability of not fail- 



LEVEL OF VOTING ( n) 

INCREASED MISSION (use) time between failure increases significantly with use of 
redundant circuitry, with even greater reliability as the number of voting elements is 
increased, according to GI:'. studies. For example, with 20 voting elements, mission time 
between failure is increased by 17:1 over non-rednudant system for 98% probability. 
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ing. If the level of voting is increased 
to 20, the system should operate for 17 
times as long as a non-redundant sys- 
tem with a 98% probability. 

GE’s Norman II. West emphasizes 
that redundancy is not a substitute for 
good circuit design nor for the use of 
good quality components. Rather, it is 
an additional technique for boosting 
reliability when the best components 
and circuit design are not adequate to 
meet operating requirements. 
Operating Principles 

In the simplest type of majority vot- 
ing redundancy, the outputs from the 
three parallel channels arc fed to a sin- 
gle majority element (see Fig. A, p. ”2). 
which can be merely an analog adder. 
West says. If two or three of the three- 
inputs is a pulse, the majority element 
output is a pulse. If two or three of the 
inputs is no pulse, the majority clement 
output will be no pulse. This output 
then is fed to each of the next stages 
in the three parallel channels and re- 
peated along the circuit. 

The use of only a single majority vot- 
ing clement has the shortcoming that a 
malfunction in any such clement can 
cause an error in the over-all circuit op- 
eration. For this reason, GE also uses 
redundant majority voting elements, 
one for each channel (Fig. B. p. 72). 

With full three-channel redundance 
including the majority voting elements, 
failure would have to occur in two 


channels or two majority elements in 
any stage of the circuit to cause an over- 
all catastrophic type malfunction, ac- 
cording to West. 

It is possible to use five or seven par- 
allel channels and take a three out of 
five or a four out of seven majority vote. 
However, the increased cost and com- 
plexity offsets the small gain in relia- 
bility so that use of three parallel chan- 
nels is the configuration. West says. 

Convincing demonstration of the rel- 
ative immunity of ma|oritv voting re- 
dundant logic techniques to individual 
component failures is provided by a 
simple three-channel system with five 
stages which the Advanced Electronics 
Center has built into a small suitcase. 

The circuit used is a random se- 
quence pulse generator, referred to as a 
keystream generator. The demonstra- 
tor includes a non-redundant keystream 
generator which serves as a standard of 
comparison to determine whether faults 
intentionally introduced into the re- 
dundant keystream generator have al- 
tered its final output, i.e. caused an 
over-all circuit malfunction. 
Introducing Failures 

Open circuit and short-circuit type 
failures can be introduced into one or 
more of the 165 active components in 
the redundant circuit keystream gener- 
ator by manually inserting fiber or metal 
plugs into jacks on the demonstrator 
panel. For simplicity, no provision has 


been made for introducing failures into 
the passive components, but virtually 
every type of such failure can be simu- 
lated by suitable choice of active com- 
ponent malfunction, according to GE’s 
Richard F. Hildreth. 

In a demonstration to Aviation 
Week, various combinations of short 
and open circuit faults were introduced 
throughout the redundant circuit with- 
out producing an erroneous output, so 
long as no more than one channel was 
faulted at any single stage. Thus, five 
active component failures could be in- 
troduced simultaneously m this rela- 
tively simple circuit without producing 

Component Increase 

Use of parallel channel redundancy 
with many levels of voting increases 
the number of components required by 
a factor of at least three, with a lesser 
increase in over-all equipment size and 
weight. The technique would not be 
feasible for many defense and space 
applications were it not for recent ad- 
vances in microelectronics techniques. 

To illustrate what can be accom- 
plished with existing state-of-the-art. 
GE has built a second redundant logic 
keystream generator, identical in per- 
formance to the one described, but 
fabricated with thin-film techniques and 
using bonded pico transistors. Tile en- 
tire redundant (three-channel, five- 
stage) circuit, containing 116 transis- 



PORTABLE DEMONSTRATOR built by General Electric (left) to show 
intentionally introduced by means of fiber and metal plugs inserted on lower panel. Thin-film equivalent circuits arc contained in encap- 
sulated package occupying a volume of only one cubic inch (arrow). Thin film logic circuits developed by GE use deposited conductors 
and resistors, require no reactive units, and employ tiny pico transistors (black dots) mounted on the substrate (right). GE is building 
three-channel, seven-stage redundant logic device containing -150 transistors which will occupy a volume of about two cubic inches. 
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tors, occupies a volume of only one 
cubic inch. (See photo, p. 75.) The 
logic circuits operate at a 5 me. clock 
rate and the entire generator consumes 
less than 250 milliwatts. 

The logic circuits used in this micro- 
electronic version employ direct cou- 
pled transistors, current switching and 
majority gating capable of performing 
the generator and the majority voting 
functions. Additionally, the circuit is 
designed to use no reactive components 
so it can be produced entirely by proven 
thin-film deposition techniques. The 
circuit also can be fabricated using new 
diffusion processes employed to fabri- 
cate integrated circuits. 

Signal Corps Device 

The redundant logic device which 
GE is building for the Army Signal 
Corps will incorporate three parallel 
channels and seven voting levels. It is 
expected to contain about -150 transis- 
tors, use thin film techniques, and oc- 
cupy about two cubic inches. 

The parallel channel, majority voting 
type of redundant logic is particularly 
well suited to digital type circuits but 
is more difficult to apply to analog type 
circuits. West concedes. However, GE 
scientists here are studying this prob- 
lem and arc hopeful that the technique 
can be adapted to analog type circuits. 

I GUHnn T 1 - i 

FILTER CENTER ^ 

1 ^sismsu 1 

► Air-Search Radar Competition— Naval 
Electronics Laboratory. San Diego, 
plans to hold an industry competition 
soon for large seaborne air search radar. 

► Low-Cost Beacon Contracts Awarded 
—Federal Aviation Agency has selected 
llazcltine Corp.. Indianapolis, and 
Transco Products, Inc.. Los Angeles, to 
develop lightweight, low-cost trans- 
ponder beacons for general aviation air- 
craft under contracts totalling SI 7-1.000. 
The low-cost transponders are a vital 
cornerstone of the traffic control system 
recommended by recent Project Beacon 
studv group. llazcltine, scheduled to 
deliver a 10-lb. unit in about 10 months, 
is using more conventional design ap- 
proach, while the Transco design is less 
orthodox and may result in a unit weigh- 
ing less than 6 lb., according to FAA. 

► Rapid Radomc Tester Developed— An 
automatic microwave interferometer 
that can check microwave phase shift 
m a radomc as a function of any variable 
and obtain data for a full 360-deg. in 
only 20 sec., has been designed and 
built by General Dynamics Pomona. 
Previous techniques required at least 
an hour to measure phase shift at six 
positions on the radomc, company says. 



► More Thin Film RArD— Another thin 
film program, aimed at vacuum evapo- 
ration of semiconductor and conductive 
films, will be launched by the Elec- 
tronic Technology Laboratory of 
USAF's Aeronautical Systems Division. 
Program will look into cathode sput- 
tered thin films. It is one of a series in 
the semiconductor thin film area which 
ETL is examining in its search for re- 
liable. low-cost avionic components. 

month. 

► Reliability Workshop Scheduled— 
Arinc Research Corp., Washington, will 
hold fivc-dav workshop covering reliabil- 
ity techniques, both theory and applica- 
tion. Charge will be S200 per person. 
For information on the course, write 
Arinc Research Corp., 1700 K St. 
N.W.. Washington 6, D.C., Atten- 
tion: W. T. Wilcox. Jr. 

► Simple PERT Computer Developed- 
Small. low-cost analog computer for cal- 
culating critical path schedules for 
PERT and similar control techniques, 
has been developed by Mauchly Asso- 
ciates, Ft. Washington, Pa. The com- 
puter, called "SkcduFlo" is small 
enough to sit atop a desk. 

► New L-System Designation— Air 
Force’s new program to develop air- 
transportable AN TSQ-47 terminal traf- 
fic control subsystems for speedy de- 
ployment to troubled areas around the 
globe, on which industry is readying 
proposals, has been designated as 482-L. 
It is being managed by the Electronic 
Systems Division’s 431-L system project 


office (SPO), under Col. Martin F. Pe- 
terson, which now is identified as 
431-L/482-L. 

► Maser, Laser Military Future Probed 
—Stanford Research Institute will de- 
liver a report to the Army Chief of Re- 
search and Development Office on Apr. 
1 forecasting possible and anticipated 
military applications for microwave and 
optical masers and related devices. The 
report also will predict technical and 
scientific trends in stimulated emission 
phenomena. Army will use the report 
for its research planning activities. Re- 
port will be based on Stanford surveys 
of organizations conducting R&D and 


Midas Automation 



sternation in industry (AW Jan. 8. p. 19: 
Nov. 15. p. 79). 

Lockheed plans to issue proposal rc- 

tem which it will integrate into a com- 
plete system capable of automatically 
checking out the Midas through the 
final countdown of each launch. Con- 

Thc four separate parts to be procured 
for the system from industry are: 

• Large digital computer and switching 
gear. 

• Ground handling support equipment. 

• RF equipment. 

• Simulator to simulate Midas launch. 
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Only at Ryan Aerospace can you work on the 
NEW LIFT- FAN V/STOL RESEARCH AIRCRAFT 


Years of pioneering in V/STOL aircraft has 
resulted in Ryan winning the competition to 
design and build the U.S. Army's VZ-11 high- 
speed jet V/STOL research aircraft to be 
powered by General Electric's lift fan propul- 
sion system. If you are a career engineer inter- 
ested in this very advanced concept, which 
may alter the entire future pattern of flight, 
you are invited to talk to Ryan concerning a 
top-salaried job. 

Stable, long-established Ryan is on the move! 
A highly diversified company, Ryan not only has 


two current VTOL programs but is also a leader 
in many other phases of space age aerodynamics 
and electronics. 

You will find that Ryan Aerospace offers you 
not only a challenging opportunity now but also 
every chance to advance. And in warm, sunny 
San Diego on the blue Pacific, you will enjoy 
living that is considered America’s finest. 

SEND RESUME IN COMPLETE CONFIDENCE 
TO: JACK GREGG, Professional Employment, 
Ryan Aeronautical Company, 2733 Harbor 
Drive, San Diego 12, California. 



interviews with key scientists. The four- 
month Stanford study is unrelated to 
similar effort conducted recently by 
industry-government committee for the 
Department of Defense (AW Jan. 1 5, 
p. 92). 

►C-141 Avionic Procurement Begins— 
Aeronautical Systems Division has is- 
sued requests for proposals for C-l-ll 
gyro-compasses, the first of more than 
20 different types of avionic equipment 
to be procured during next few months 
for the new Lockheed jet cargo plane. 
In line with policy of trying to make 
C-141 compatible with airline cargo 
needs, Air Force will use new miniature 
solid-state airhnc-tvpc communications 
and navigation equipment designed to 


► Dot Components for Aerospace 
Equipment— Leadlcss micro components 
in the shape of dots which offer several 
possible advantages over conventional 
components including the ease with 
which they lend themselves to auto- 
matic fabrication of avionic equipment 
may be specified for use in a number 
of aerospace equipments by General 
Dynamics/ Astronautics within the next 
six months. Recent company study of 
all types of microminiature component 
approaches, its own thin film program 
among them, concluded that dot com- 
ponent approach offers an interim solu- 
tion to the need for greater reliability , 
size, economy and cost reduction in 
avionic components. Thin films, it in- 
dicates, may be more remote. As much 
as 80% of the production costs of 
avionic equipment could be saved by 
automatic assembly using dot compo- 
nents which can be inserted into circuit 
boards and interconnected by several 
techniques. General Dynamics believes. 
Uniform component dimensions of 100 
mils outer diameter and 62.5 mils in 
depth are favored. Study indicates that 
dot components can substitute for large 
percentages of components in typical 
avionic equipment, not just repetitive- 
digital circuits. Typical of these arc: 
80% of 658 components in an Atlas 
TCBM servo amplifier arc convertible: 
78% of 652 parts in Azusa C trans- 
ponder: 80% of 597 components in 
Azusa optical beacon; 95% of 6,462 

pntcr: 96% of 12.500 components in 
APCIIE checkout equipment. 

► USSR Reports Whisker Field Emis- 
sion-Soviet scientists have obtained 
field emission currents of 10 to 50 mi- 
croamperes from monocrvstal whiskers 
made of tungsten and molybdenum 
oxide in a vacuum of 10"’ mm. Hg. 
using voltages of 6 kv. to 9 kv. Work 
is reported in recent U.S. translation 
of Radiotckhnika I Elektronika. Vol. 5. 
1960, p. 1.548. 


NEW 

SERVO MOTOR SERIES 



SIZE 11 PERFORMANCE 

IN SIZE 10 FRAME 

Out of Kollsman's concentrated engineering program has 
evolved a new Size 10 Servo Motor Series that offers unusually 
high performance and reliability, previously unattainable even 
in larger frame sizes. The new design features a dielectric 
strength of 1000 volts RMS and is available with gear-box 
reducer as required. Write for full information or contact a 
conveniently located Kollsman representative listed below. 
Remember you can design your equipment smaller and better 
with a Kollsman motor. 

NOTE: Look for Kollsman Motor advertising for further radical 
new developments in the rotating component field, soon to 
be announced. 

OTHER PRODUCTS: SYNCHROS • RESOLVERS • SERVO MOTORS • 
MOTOR GENERATORS • INTEGRALLY GEARED UNITS • INDUCTION 
GENERATORS ■ DRAG CUP MOTORS • SYNCHRONOUS MOTORS • 
PERMAMENT MAGNET GENERATORS • VELOCITY AND INERTIA 
DAMPED UNITS . . . AND SPECIAL ELECTRO-MECHANICAL DESIGNS. 


kollsman motor corporation 



E 

■ M ■ means - EXPERIENCE - MOBILITY - SERVICE 
S 


EXPERIENCE in engineering, technical lervicei. and tel! management (or missile propellant I 
MOBILITY la serve you wherever your location. 



■ MB ELECTRO-MECHANICAL SYSTEMS. INC. 
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on space... 
you find it 
at Lockheed 



SAFETY 



yA^TAPeo 


Onboard power is only part of the 
Tapco story. The balance is outlined be- 
low. The work is broad 
It calls for not only talented, b 
cated scientists and engineers. 



CONTACT: 




AVIATION 


TECHNOLOGY, 


A TAPCO 

Thompson Ramo Wooldridge Inc. 


ONBOARD POWER SYSTEMS BY TAPCO— Combining extensive energy-conversion experience with 
a high degree of interface-systems intelligence, Tapco insures that trade-off studies will yield the 
most practical onboard power system in terms of specific weight, reliability and operational flexibility. 





... by buying hundreds of thousands of 
EECo T-Series digital circuit modules. 
Yes, thanks to you, T-Series digital 
module prices have been drastically 
cut to unbelievable new lows. 


Send for our new T-Series price iist today. You will find 
it most attractive. For example, we now have flip-flops 
for about S 10.00 each in quantities as small as 200. 
Sound interesting ? 


ENGINEERED ELECTRONICS Company 



1441 EAST CHESTNUT AVENUE 
SANTA ANA, CALIFORNIA 
KIMBERLY 7-5651 
CABLE ADDRESS: ENSELEX 
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WANTED: Decoys that 
will fly with the "ducks” 


How to maximize an ICBM's probability of penetration of enemy defenses 
is an area of technology under investigation at CAL. 

Studies cover the entire spectrum of penetration aids, as well as the other 
side of the coin — ways to distinguish the decoys from the "ducks." Roy W. 
Johnson, former director of ARPA, indicated the magnitude of the problem 
in 1959 when he told the House sub-committee on appropriations that the 
ICBM "defense system may be forced to deal with objects with behavior 
exceedingly complex and erratic, which may appear in great numbers, and 
which may embody great quantities of warheads . . . There are other concepts, 
less well defined, which also need further work . . .“ 

The complexities of extending the penetration threat and the corollary problem 
of postulating an effective defense to that threat, pose some of the most chal- 
lenging problems confronting military planners and scientists alike. 

CAL is proud that its research is making important contributions to this 
imagination-stimulating work, knowing full well that time is of the essence. 



CORNELL AERONAUTICAL LABORATORY, INC. 

of Cornell University, Buffalo if. New York 


over Hie maximum allowable takeoff weight 
at Toledo. 

Ill the investigation of tlm accident it 
was determined that no cn route inspections 
were made of Arctic-Pacific by the FAA dur- 
ing the year of 1960. It was also revealed 
that neither the Operations nor Mainte- 
nance FAA Air Carrier Inspectors assigned 
to Arctic-Pacific had inspected the carrier 
during the previous eleven months of opera- 
tion because of duties with other assigned 

carriers. 

(This is the first jxtrf of a CAB report 
on the crash of a C-46F aircraft. The con 
fusion of the report will appear in next 
week's issue of Aviation Week. I 


NASA Contracts 


Recent contracts and research grants 
of S50.000 or more awarded by the 
National Aeronautics and Space Ad- 
ministration: 
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North American Aviation. Inr.. Downey, 
Calif. — SI 00,000 for design study or para- 
craft. (Y34.000 "to" Oaodyoar ' A Ir.-ra n A.rp.. 
Akron, Ohio, for similar design study.) 



Kudin Corn, of Amerleu. I'rliu'nnn. X. J. 
-$.'.30,0110 to develop payload UapSllle. 
StoS.000 to design, fabricate and Install 



Ante Engineering Co., Huntsville. Ain.— 
*76.000 for wind tunnel services for Saturn. 
AFB. l-'la. — $70,000 for MISTRAM trnns- 

Arsenal, Ala. — *60.000 additional runds for 
S-l stage, ground support equipment and 
development facilities, 

propulsion tests. 

geles. Calif. — *114,000 for analysis of me- 


Ampex Instrument Products, Washing- 
ton, D. C.— *63.000 for portable magnetic 


PRODUCTION BRIEFING 


Beckman Instruments, Inc., Fuller- 
ton, Calif., will develop an engineering 
prototype of a miniaturized gas chro- 
matograph which will be carried aboard 
the Project Surveyor unmanned lunar 
vehicle. The chromatograph is designed 
to determine if water, nitrogen, carbon 
monoxide, carbon dioxide or hydrocar- 
bons are present on the moon. 

Alpha Corp. of Richardson. Tex., 
will provide hardened antennas for com- 
mand and control nets at Atlas and Ti- 
tan ICBM sites under a SI -million 
USAF contract. 


General Motors' Allison Division has 
run one of its T56 power sections at 
peak output of 6,770 slip, for periods up 
to five hours by adding a bigger com- 
pressor and turbine and incorporating 
hollow air-cooled turbine blades. Nor- 
mal rating for the T56 is 3.775 slip. 


Tbiokol Chemical Corp. has received 
an additional Air Force contract of ap- 


proximately $33.5 million for continued 
research and development of first Stage 
Minutcman ICBM engines through 
(light test and qualification test pro- 

General Electric has received a multi- 
million dollar contract from Aero Com- 
mander, Inc., to provide CJ610-1 turbo- 
jet engines for the Aero Commander 
Jet 1121 business aircraft. Twin 
CJ610-]s will produce 2.850 lb. thrust 
each for the plane. 

Bcndix Corp.’s Bcndix-Pacific Divi- 
sion, North Hollywood. Calif,, will pro- 
vide the anti-skid system for Lockhecd- 
Georgia Co.’s C-141 Air Force turbofan 
jet cargo transport. Contract of $45.0011 
covers anti-skid systems for the first five 
aircraft. 

Pfaudler Pennutit, Inc.’s Pfaudler 
Co., Rochester, N. Y., has placed in 
operation a vertical furnace capable of 
handling and heat treating 1 20-in. and 
proposed 160-in. dia. missile cases. 
Furnace is 17 ft. in diameter and 35 ft 
high. Temperature can be varied from 
400F to 2.500F by controlled introduc- 
tion of excess air. 

Royal Industries, Inc., Pasadena. 
Calif., will provide specialized contain- 
ers for Navy’s Sparrow missile under a 
S750.000 BuWcps contract. Produc- 
tion has started at the company’s Royal 
Jet Division in Alhambra, Calif. 

Bnehler Corp.'s Indiana Gear Works- 
Division. Indianapolis, has received a 
$3.25-million follow-on contract to pro- 
duce main rotor transmissions for the 
Navy’s Sikorsky HSS-2 anti-submarine 
warfare helicopter. 

Rohr Aircraft Corp. will build S5-ft. 
parabolic antennas for National Aero- 
nautics and Space Administration sta- 
tions in Rosman, N. C.. Fairbanks, 
Alaska and in eastern Canada. The 
contract is for S2 million. 

Air Products and Chemicals, Inc., has 
won a contract to produce about 100 
million lb. of liquid hydrogen for Na- 
tional Aeronautics and Spice Admin- 
istration vehicles. The fivc-vcar contract 
is expected to exceed S3 5 million. Pro 
duction will be in Long Beach. Calif. 

Avco Corp.'s Research and Advanced 
Development Division has successfully 
fired subscalc models of exhaust nozzles 
for Nova-type boosters as part of a joint 
program with United Aircraft Corp.’s 
United Technology Corp. Test firings 
at United Technology's Sunnyvale, 
Calif., facility ran as long as 2 min. 



WANTED 

“Duck" Hunters 


... for our work in several programs 
in the broad area concerned with ihe 
defense against and the postulation of 
penetration aids. We seek senior aero- 
nautical engineers experienced in vehicle 
composite design, aerothermodynamicists, 
physicists experienced in plasma sheath 
work, and scientists with experience in 
ICBM/anti-ICBM gaming. 


For full information, 
mail coupon today. 


Ox 


CORNELL AERONAUTICAL 
LABORATORY, INC. 
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93% of the answers 

stressed Opportunity 
for Professional 
Advancement 

We Have It - 

and here’s how it works . . . 

thorough job of screening and may come up with one outstanding 
prospect, but if more than^ one are equal in qualified lions, the involved 




lOCKHEED®Mi«OiCOMPflNY 


II OPPORTUNITY fS 


Hugh L. Gordon 

Professional Employment Manager 
Lockheed-Georgla Company 
834 West Peachtree Street 
Atlanta 8, Georgia Dept. SS75 


Where, we find, 

there's MORE of what MORE Engineers want MORE of 


WHO'S WHERE 


(Continued from page 23) 

Changes 

George Snyder, head of the newly created 
Space Systems Branch of Boeing Co.’s Aero- 
space Division, Seattle, Wash. 

Lt. Col. A. B. Hughes, chief. Manufactur- 
ing Technology Laboratory, Aeronautical 
Systems Division, Wright-Pattcrson AFB, 
Ohio. 

Dr. Peter B. Myers, manager of the 
newly established Research and Advanced 
Technology Department, Martin Marietta 
Electronic Systems and Products Division, 
Baltimore, Md. 

Howard C. Mcnnc, manager. Manufac- 
turing Engineering Division, Beech Aircraft 
Corp., Wichita, Kan. 

Robert E, Poole, Jr., manager-sales engi- 
neering, Computers and Data Systems Divi- 
sion, Autonetics Division of North Ameri- 
can Aviation, Inc,, Anaheim, Calif. 

William T. Brooks, manager of the 
Huntsville (Ala.) Division of Wylc Labora- 

llughcs Aircraft Co.’s Research Labora- 
tories, Malibu, Calif., has appointed Dr. 
Samuel G. Lutz chief scientist to direct 
studies of satellite communications. 

Albert L. Landspcrger, sales manager, 
Transducer Division of Gianuini Controls 
Corp., Pasadena, Calif. 

Dr. Paul Keck and Dr. Rolf Haberecht 
have joined the Central Research and Engi- 
neering staff of Texas Instruments, Inc., 
Dallas, Tex. 

Stanley Haffcy, assistant general manager- 
operations, Avco’s Evcndale (Ohio) plant. 

James R. Dibbcn, service supervisor. Avi- 
onics Department, Pacific Ainnotivc Corp., 
Burbank, Calif, 

Kenneth C. Gerhardt. engineering man- 
ager, Wyle Laboratories' Parameters and 
Burgoyne Testing Divisions. Wcstbmy, 
N. Y. 

Robert E. Bookman, manager of a new 
Special Systems Department at the Wash- 
ington (D.C.) Division of System Develop- 
ment Corp. 

Don B. Srygley, manager of the newly 
established Special Systems Department, 
Burroughs Corp., with headquarters in the 
company’s Federal Government Activity, 
Washington, D. C. 

Edmund C. Ortel, manager of the Dyna- 
Soar test instrumentation subsystem pro- 
gram. Electro-Mechanical Research, Inc., 
Sarasota, Fla. 

Dr. Raymond D. Egan, manager of sys- 
tems research. Granger Associates, Palo 
Alto. Calif. 

Charles E. Gmnbcrt, assistant general 
manager, Vac-Hyd Processing Corp., High- 
land Park, Mich. 

Robert B. Stevenson, director of passenger 
service, Northeast Airlines, Inc. 

Lvle C. Clevenger, manager, Wylc Labor- 
atories' Manufacturing Division, El Sc- 
gundo, Calif. 

A. T. Bassett, Jr., purchasing manager- 
Polaris missile program. Control Data Corp., 
Minneapolis, Minn. 

Dr. H. William Welch, general manager 
of the newly formed Solid State Systems 
Division, Motorola. Inc., Phoenix. Ariz. 
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LIVE in sunny San Diego! 

New and expanded programs have created 
immediate R & D openings for 

EXPERIENCED ENGINEERS 

in the fields of 

TURBOMACHINERY AND 
AEROSPACE VEHICLE SUBSYSTEMS 

Fuel Controls Development Engineers 
Airframe and Rocket Design Engineers 
Radial Turbomachinery Aerodynamic ists 


SOLAR SPECIFICS: 



ELECTRIC 

THRUST 

CONTRACT 

MANAGEMENT 

Physicists and engineers 
with one or more years 
experience with electric 
thrust devices (ion 
rockets, MHD rockets, 
and arc jets). 


Needed for immediate 
employment in technical 




^Send^ resume of ^^qualifications to^Louis^Kleir 

solarIF 







119.1 staff 

■VlCL EXPANDING 

as program moves ahead in advanced development phase 




AiResearch Needs Engineers for 

SPACE 

ENVIRONMENTAL 

CONTROL 

SYSTEMS 


AiResearch immediately needs preliminary design, creative 
board-type designers and hardware development engineers at 
all levels, with backgrounds in the following disciplines: 


Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


Here is an opportunity to participate in a major expansion of 
a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B. S. and up. 
Garrett is an “equal opportunity” employer. 


For interview arrangements, please send complete 
resume to Mr. Tom Watson 

ffi] AIRESEARCH MANUFACTURING DIVISION 

BI 9851 So. Sepulveda Blvd., Los Angeles 45, California 



DESIGN ENGINEERS 

Why you should 
know more about 


MCDONNELL 



And now . . . PROJECT GEMINI-MtOom.«ll 



Mr. D. F. Waters, 
Suporvitor of Engineering Employmonl, 


MCDONNELL. 

An Equal Opportunity Employer I 
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IBM asks basic questions in manufacturing research 

How can we make what we invent? 



This is a three-dimensional interconnection plane (shown 
actual size). A single 8"x6" interconnection board can 
hold up to 4000 electrical connections. 



This is the same interconnection board magnified 30 times. 
The circuit planes are formed by successively coating, 
etching and washing copper-clad phenolic. 


Distances within computers are shrinking, trans- 
forming microseconds into lengthy intervals and 
thousandths of an inch into large measurements. 
The adequacy of time-honored manufacturing 
techniques is shrinking along with them. IBM is 
inventing new manufacturing capabilities to 
make sure that tomorrow’s discoveries will find 
production lines waiting for them. 
ibm builds new manufacturing technologies based 
on research. It has set manufacturing research 
free from day-to-day production pressures to 
concentrate upon manufacturing problems spe- 
cific to new product technologies. Manufactur- 
ing research conducts broad inquiry into the 
fundamental nature of manufacturing concepts 
and processes. In addition to its own program, 
ibm carries on manufacturing research projects 
with universities and research institutes. 
Manufacturing researchers examine manufac- 
turing processes before products are developed. 
Recently, when development of micromodule 
circuitry started, manufacturing researchers 
studied possible interconnection techniques.This 
analysis suggested an arrangement of laminated 
circuit planes which, combined with a standard 


matrix, permitted automated production of com- 
plex, miniaturized interconnection packages. 
This interconnection technique makes and breaks 
standard conductor patterns to form the circuits 
required on individual pieces of hardware. Spe- 
cialists in fields as diverse as physical chemistry, 
metallurgy, and hydraulic servo-systems all 
contributed to its development. 

In other current projects, ibm manufacturing 
researchers skilled in many scientific disciplines 
are studying technologies involving magnetic 
coating by electrophoresis, the effect of heat 
treatment on wave propagation in metals, and 
high-energy rate forming. Out of their research 
may come the discoveries that make tomorrow’s 
manufacturing systems possible. 

If you have been searching for an opportunity 
to make important contributions in manufac- 
turing research, or in software development, 
optics, solid state physics and many other fields 
in which basic questions are being asked at ibm, 
please contact us. Write to Director of Profes- 
sional Employment, IBM Corporation, Dept. 
5240 1 , 590 Madison Ave., New York 22, New 
York, ibm is an Equal Opportunity Employer. 
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Your Inquiries to Advertisers 

Will Have Special Value . . . 

—for you— the advertiser— and the publisher, if you mention this publi- 
cation. Advertisers value highly this evidence of the publication you 
read. Satisfied advertisers enable the publisher to secure more adver- 
tisers and— more advertisers mean more information on more products 
or better service— more value— to YOU. 
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DIVERSITY... at PRATT & WHITNEY AIRCRAFT 

. . . creates engineering careers 
in Connecticut and Florida 


Diversity . . . spanning the field of space age power . . . pro- 
vides challenging opportunities for engineers and scientists 
at the East Hartford, Connecticut Facility and Florida 
Research and Development Center of Pratt & Whitney 

From the position of more than 35 years of leadership in the 
flight propulsion field, P&WA is contributing experience 
and imagination to advancing the areas of • space tech- 
nology • military and Industrial powerplant develop- 

propulslon • and a varied field of energy conver- 

EXCELLENT FACILITIES: Privately owned facilities 
provide for the accelerated development-testing of ad- 
vanced powerplants, advanced rocket motors, high-mach 
turbojet engines, and full-scale rocket components. Further 
assisting our engineers are comprehensive automatic data 
acquisition and processing systems, including the latest in 
computing facilities. 

Engineers and scientists at all levels of experience are 
invited to investigate the unusually creative climate and the 
opportunities to further professional stature at Pratt & 
Whitney Aircraft. 


MR. P. R. SMITH, OFFICE 70 MR. J. W. MORTON. OFFICE 70 

PRATT & WHITNEY AIRCRAFT PRATT * WHITNEY AIRCRAFT 

EAST HARTF0R0 8. CONNECTICUT FLORIDA 
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at SIKORSKY 

for men who can qualify 
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MECHANICAL DESIGNER 
STRESS ANALYST 
RELIABILITY ENGINEER 


Sikorsky Aircraft — ——W— 

ON— 

FOR SALE 

LEASE OR LEASE-PURCHASE 

Specially engineered, long range, high payload 

1049H SUPER CONSTELLATION AIRCRAFT 

C47B/1M-.1 

pound cargo or 120 passengers for 2500 mile range 



C 46 DC R PAR ^“* r ,NVENTORY 

Fred Benninger 

WHERE 
TO BUY 

Tel.: TRiangle 7-341 1 ' Cable: Flytiger 
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COMPLETE LINE OF CONNECTORS 


DYNAMICALLY SEALED PITTING FOR 
HIGH PERFORMANCE SYSTEMS 


DYNATUBF* has 



wide recognition as a con- 
ot be surpassed for handling 
tnd other stringent applica- 
:ure ratings of the Dynatube 
i method of attachment. 


r seal, the Dynatube is a 
tting that saves weight, space 
iw also available for 
e hose as well as rigid tube 


Temperature cvcling 
— 425°F. to 1000°F. o 
on the Dynatube seal. 


Dynatube handles 5000 psi. helium at 450°F. as a 
matter of routine. 


Dynatube may be the answer t 
rigid tube sealing problems. A 
engineer for more information. 
Corporation, Roseland, N. J. fc 
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FOR EVERY AEROSPACE INDUSTRY REQUIREMENT 


To guarantee availability in the United States and 
Europe, Esna maintains four big stockpiles at 


Beverly Hills, California 
Phone CR. 4-8071 
TWX-BV. 6718 

Collins-Powell Company 
9247 Alden Drive 

Kansas City, Missouri 
Phone DE. 3-8394-5 
TWX-KC. 366 

Elastic Stop Nut Corp. of America 
226 West 75th Street 

Union, New Jersey 
Phone MU. 6-6000 
TWX-UNVL. 691 

Elastic Stop Nut Corp. of America 
2330 Vauxhall Road 

Antwerp, Belgium 
Phone 396826 

Intair 

Antwerp Airport 

In addition to providing 

‘availability,” ESNA’s leader- 


ship in the field of lightweight self-locking nuts is based 
on dependable quality and production of the full range 


of shapes and sizes to meet every fastening require- 
ment of the design engineer. This photograph, for ex- 
ample, illustrates only part of the complete line of fully 
qualified NAS parts which ESNA produces and stocks 
as standard items. For your copy of ESNA’s Aerospace 
Fastener Catalog of miniaturized, lightweight designs, 
write Dept. S68-225. 



ELASTIC STOP NUT 
CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



